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Assignee : Eli Lilly and Company Attorney Docket: X-5526A 

Issue Date : November 29, 1983 

LETTER OF TRANSMITTAL OF REQUEST ^CPfl/fr 
FOR EXTENSION OF PATENT TERM . 



may 

Washington, D.C. 2 0231 ^CpjRpSNl 



Assistant Commissioner for Patents ^ATf^My 



Transmitted herewith for filing is a request for extension of 
term of U.S. Patent No. 4,418,068 and a duplicate thereof, 
certified as such. 

Please charge the filing fee of $1,120 to deposit account No. 
05-0840 in the name of Eli Lilly and Company. An original and two 
copies of this paper are enclosed. The Assistant Commissioner is 
hereby authorized to charge any additional fees which may be 
required or credit any overpayment to account No. 05-0840. 

The request transmitted herewith has been executed by the 
undersigned agent of the owner of record of the subject patent. 
Therefore, the present request is complete and entitled to a filing 
date of January 20, 1998, as indicated by the Certificate of 
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I hereby certify that this paper or fee is being deposited with the United States 
Postal Service "Express Mail Post Office to Addressee" service under 37 C.F.R. 
1.10 on the date indicated above and is addressed to the Assistant Commissioner 

r Patents, Washington, D.C. 20231.. . n — 
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PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



re United States Patent No. 4,418,068 
Patentee : Charles D. Jones Attn; 

Assignee : Eli Lilly and Company 

Issue Date : November 29, 1983 



Box Patent Ext 



REQUEST FOR EXTENSION OF 
PATENT TERM UNDER 3 5 U.S.C. 156 

Assistant Commissioner for Patents 
Washington, D.C. 20231 
Sir : 

Pursuant to Section 201(a) of the Drug Price 

Competition and Patent Term Restoration Act of 1984, 35 U.S.C. 

156, Eli Lilly and Company, owner of the above-identified 

patent by an Assignment recorded on August 5, 1983, in Reel 

4152, Frame 627, hereby requests an extension of the patent 

term of U.S. Patent No. 4,418,068. The following information 

is submitted in accordance with 35 U.S.C. 156(d) and 37 C.F.R. 

1.710 et sec?, and follows the numerical format set forth in 37 

C.F.R. 1 .740 (a) : 

(1) A complete identification of the approved 

product as by appropriate chemical and generic name, physical 

structure or characteristics: 



* 
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The approved product is raloxifene hydrochloride which has 
the chemical name [ 6 -hydroxy- 2 - (4 -hydroxyphenyl ) benzo [b] thien-3 -yl] { 4 
[2- (1-piperidinyl ) ethoxy] phenyl Jmethanone hydrochloride and has the 
following structure : 




Raloxifene hydrochloride is the active ingredient in the 
product Evista® as may be seen from attached Exhibit A, which 
is the Product Information sheet for this product. 

(2) A complete identification of the Federal 
statute including the applicable provision of law under which 
the regulatory review occurred: 

The regulatory review occurred under Section 505 of 
the Federal Food, Drug and Cosmetic Act (FFDCA) , 21 U.S.C. 301 
et seg. Section 505 provides for the submission and approval 

of new drug applications (NDAs) for human drug products 
meeting the definition of "new drug" under Section 201 (p) of 
the Act . 

(3) An identification of the date on which the 
product received permission for commercial marketing or use 
under the provision of law under which the applicable 
regulatory review period occurred: 

Raloxifene hydrochloride was approved by the Food 
and Drug Administration (FDA) for commercial marketing 
pursuant to Section 505 of the FFDCA on December 9, 1997. 

(4) In the case of a drug product, an 
identification of each active ingredient in the product and as 
to each active ingredient, a statement that it has not been 
previously approved for commercial marketing or use under the 
Federal Food, Drug, and Cosmetic Act, the Public Health 
Service Act, or the Virus-Serum-Toxin Act, or a statement of 
when the active ingredient was approved for commercial 
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marketing or use (either alone or in combination with other 
active ingredients) , the use for which it was approved, and 
the provision of law under which it was approved. 

As stated in Sections 1, 2, and 3 above, the active 
ingredient in the product Evista® is raloxifene hydrochloride. 
Raloxifene hydrochloride had not previously been approved for 
commercial marketing or use under the Federal Food, Drug and 
Cosmetic Act until December 9, 1997. 

(5) A statement that the application is being 
submitted within the sixty day period permitted for submission 
pursuant to §1.720 (f) and an identification of the date of the 
last day on which the application could be submitted: 

The product was approved on December 9, 1997 and the 
last day within the sixty day period permitted for submission 
of a request for extension of a patent is February 7, 1998. 
Since February 7, 1998 is a Saturday, the application may be 
timely filed on February 9, 1998, the next succeeding business 
day in accordance with 3 5 U.S. C. 21. As evident from the 
Certificate of Mailing by "Express Mail" pursuant to 37 C.F.R. 
1.10, this application is timely filed. 

(6) A complete identification of the patent for 
which an extension is being sought by the name of the 
inventor, the patent number, the date of issue, and the date 
of expiration: 

U.S. Patent No.: 4,418,068 
Inventor: Charles D. Jones 
Issued: November 29, 1983 
Expires: April 3, 2001 

(7) A copy of the patent for which an extension is 
being sought, including the entire specification (including 
claims) and drawings: 

A copy of the patent is attached as Exhibit B. 

(8) A copy of any disclaimer, certificate of 
correction, receipt of maintenance fee payment, or 
reexamination certificate issued in the patent: 

A copy of the Certificate of Correction is attached 
as Exhibit C. 

Copies of the receipts of maintenance fee payments 
are attached as Exhibit D. 
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(9) A statement that the patent claims the approved 
product or a method of using or manufacturing the approved 
product, and a showing which lists each applicable patent 
claim and demonstrates the manner in which each applicable 
patent claim reads on the approved product or a method of 
using or manufacturing the approved product: 

The patent claims the approved product, which is [6- 
hydroxy-2- (4 -hydroxyphenyl ) benzo [b] thien-3-yl] {4- [2- (1- 
piperidinyl ) ethoxy] phenyl }methanone hydrochloride. Claim 1 of 
the patent claims a "compound of the formula 




a physiological acceptable ester or ether thereof, or a 
physiologically acceptable acid addition salt thereof." As 
this is the structure of raloxifene, claim 1 reads upon the 
approved product . 

Claim 2 of the patent claims a "compound of claim 1 
of the formula 




wherein R and R 1 independently are hydrogen, -COR 2 or R 3 ; 
R 2 is hydrogen, C^C^ alkyl, C 1 -C 3 chloroalkyl, C 1 -C 2 
fluoroalkyl, C 5 -C 7 cycloalkyl, C x -C 4 alkoxy, phenyl, or phenyl 
mono- or disubsubst ituted with C x -C 4 alkyl, C 1 -C 4 alkoxy, 
hydroxy, nitro, chloro, fluoro, or tri(chloro or 
f luoro) methyl ; 

R 3 is C x -C 4 alkyl, C 5 -C 7 cycloalkyl or benzyl; or a 
physiologically acceptable acid addition salt thereof." 
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Raloxifene is that compound where R and R 1 are each hydrogen, 
therefore, claim 2 reads upon the approved product. 

Claim 3 of the patent claims the "compound of claim 
2 which is 6 -hydroxy-2 - (4 -hydroxyphenyl ) -3 - [4 - (2- 
piperidinoethoxy) benzoyl] benzo [b] thiophene , or a 
physiologically acceptable acid addition salt thereof." 6- 
Hydroxy-2- (4 -hydroxyphenyl ) -3- [4- (2- 

piperidinoethoxy) benzoyl] benzo [b] thiophene is raloxifene, 
thus, claim 3 reads upon the approved product. 

Claim 5 of the patent claims a "compound of claim 2 
wherein one of R and R 1 is hydrogen." Raloxifene is that 
compound where R and R 1 are each hydrogen, therefore, claim 5 
reads upon the approved product . 

The approved product is in the form of a 
hydrochloride salt, which is identified at column 6, line 60, 
of the patent as a preferred pharmaceut ically acceptable acid 
addition salt. Claim 18 of the patent claims a "compound of 
any one of claims 1-7 which is a physiological acceptable 
acid addition salt." Claim 19 of the patent claims a 
"compound of any one of claims 1-7 which is a 
hydrochloride." Therefore, the approved product is embraced 
by claims 18 and 19. 

Claim 24 of the patent claims an "antiestrogenic and 
antiandrogenic pharmaceutical composition comprising a 
pharmaceutical^ acceptable diluent and an effective amount of 
a compound of the formula 




a physiological acceptable ester or ether thereof, or a 
physiologically acceptable acid addition salt thereof." As 
this is the structure of raloxifene, claim 24 reads upon the 
approved product . 
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Claim 25 of the patent claims a "composition of 
claim 24 wherein the compound is of the formula 



wherein R and R 1 independently are hydrogen, -COR 2 or R 3 ; 
R 2 is hydrogen, C,-C 14 alkyl, C^C^ chloroalkyl, C 1 -C 2 
fluoroalkyl, C 5 -C 7 cycloalkyl, C : -C 4 alkoxy, phenyl, or phenyl 
mono- or disubsubst i tuted with C x -C 4 alkyl, C x -C 4 alkoxy, 
hydroxy, nitro, chloro, fluoro, or tri (chloro or 
fluoro) methyl ; 

r 3 is C^-C* alkyl, C s -C 7 cycloalkyl or benzyl; or a 
physiologically acceptable acid addition salt thereof." 
Raloxifene is that compound where R and R 1 are each hydrogen, 
therefore, claim 2 5 reads upon the approved product. 

Claim 26 of the patent claims a "composition of 
claim 25 wherein the compound is 6 -hydroxy-2- (4- 
hydr oxypheny 1 ) - 3 - [ 4 - ( 2 - 

piperidinoethoxy) benzoyl] benzo [b] thiophene , or a 
physiologically acceptable acid addition salt thereof." 6- 
Hydroxy-2- (4 -hydroxyphenyl ) -3- [4- (2- 

piperidinoethoxy ) benzoyl] benzo [b] thiophene is raloxifene , 
thus, claim 26 reads upon the approved product. 

As stated above, the approved product is in the form 
of a hydrochloride salt. Claim 27 of the patent claims a 
"composition of claim 26 wherein the compound is the 
hydrochloride." Therefore, the approved product is embraced 
by claim 27. 

Claim 38 of the patent claims a "composition of 
claim 25 wherein one of R and R 1 is hydrogen." Raloxifene is 
that compound where R and R 1 are each hydrogen, therefore, 
claim 3 8 reads upon the approved product. 

Accordingly, claims 1, 2, 3, 5, 18, 19, 24, 25, 26, 
27, and 3 8 all read on the approved product. 
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(10) A statement, beginning on a new page, of the 
relevant dates and information pursuant to 35 U.S.C. 156(g) in 
order to enable the Secretary of Health and Human Services or 
the Secretary of Agriculture, as appropriate, to determine the 
applicable regulatory review period as follows: 

(i) For a patent claiming a human drug, antibiotic, 
or human biological product, the effective date of the 
investigational new drug (IND) application and the IND number; 
the date on which a new drug application (NDA) or a Product 
License Application (PLA) was initially submitted and the NDA 
or PLA number and the date on which the NDA was approved or 
the Product License issued; 

(11) For a patent claiming a new animal drug, the 
date a major health or environmental effects test on the drug 
was initiated and any available substantiation of that date or 
the date of an exemption under subsection (j) of section 512 
of the Federal Food, Drug, and Cosmetic Act became effective 
for such animal drug; the date on which a new animal drug 
application (NADA) was initially submitted and the NADA 
number; and the date on which the NADA was approved; 

(iii) For a patent claiming a veterinary biological 
product, the date the authority to prepare an experimental 
biological product under the Virus-Serum-Toxin Act became 
effective; the date an application for a license was submitted 
under the Virus-Serum-Toxin Act; and the date the license 
issued; 

(iv) For a patent claiming a food or color additive, 
the date a major health or environmental effects test on the 
additive was initiated and any available substantiation of 
that date; the date on which a petition for product approval 
under the Federal Food, Drug, and Cosmetic Act was initially 
submitted and the petition number; and the date on which the 
FDA published the Federal Register notice listing the additive 
for use; 

(v) For a patent claiming a medical device, the 
effective date of the investigational device exemption (IDE) 
and the IDE number, if applicable, or the date on which the 
applicant began the first clinical investigation involving the 
device if no IDE was submitted and any available 
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substantiation of that date; the date on which the application 
for product approval or notice of completion of a product 
development protocol under section 515 of the Federal Food, 
Drug, and Cosmetic Act was initially submitted and the number 
of the application or protocol; and the date on which the 
application was approved or the protocol declared to be 
completed : 
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On April 26, 19 92, Eli Lilly and Company, the 
assignee of U.S. Patent No. 4,418,068, submitted to the FDA a 
"Notice of Claimed Investigational Exemption for a New Drug" 
(IND) under Section 505 (i) of the FFDCA to permit the 
interstate shipment of raloxifene hydrochloride for the 
purpose of conducting clinical studies to support the approval 
of a subsequent NDA for raloxifene hydrochloride. A copy of 
the letter transmitting the IND to the FDA is attached as 
Exhibit E. By letter dated May 1, 1992, the FDA acknowledged 
receipt of the IND, assigned the IND number 39503, and 
indicated that the IND would become effective thirty days 
after the date of its receipt on April 27, 1992. A copy of 
this letter is attached as Exhibit F. This establishes the 
beginning of the "regulatory review period" under 35 U.S.C. 
156(g) (1) as May 27, 1992, the effective date of an exemption 
under Section 505 (i) . 

Lilly submitted a NDA pre-submission for raloxifene 
hydrochloride on March 13, 1997. This NDA pre-submission 
contained chemistry, manufacturing and control data and non- 
clinical pharmacology and toxicology data. This pre- 
submission did not include the entire NDA, so it did not start 
the statutory period for regulatory review. A copy of the 
letter submitting the NDA pre-submission is enclosed as 
Exhibit G. The NDA pre-submission was received by the FDA on 
March 17, 1997. A copy of the receipt letter dated March 17, 
1997, for the NDA pre-submission from the FDA is included as 
Exhibit H. 

Lilly submitted an NDA for raloxifene hydrochloride, 
NDA 20815, on June 8, 1997. A copy of the letter transmitting 
the NDA is attached as Exhibit I . The NDA submission was 
received by the FDA on June 9, 1997 as indicated by Exhibit J. 
Thus, for the purpose of the "regulatory review period" under 
35 U.S.C. 156(g)(1), June 9, 1997 is the date of initial 
submission of a new drug application under Section 505 for 
raloxifene hydrochloride . 

The NDA described above was approved on December 9, 
1997. Attached as Exhibit K is a letter dated December 9, 
1997 from the FDA to Lilly approving the NDA for raloxifene 
hydrochloride. Thus, for the purpose of the "regulatory 
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review period" under 35 U.S.C. 156(g)(1), December 9, 1997 is 
the date of approval of the application for raloxifene 
hydrochloride submitted on June 8, 1997. 

(11) A brief description beginning on a new page of 
the significant activities undertaken by the marketing 
applicant during the applicable regulatory review period with 
respect to the approved product and the significant dates 
applicable to such activities: 
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During the applicable regulatory review period, 
Lilly was actively involved in obtaining NDA approval for 
raloxifene hydrochloride. As discussed in (10) above, the IND 
for raloxifene hydrochloride was submitted on April 26, 1992, 
the NDA was submitted on June 8, 1997, and the NDA was 
approved on December 9, 1997. Lilly was in close consultation 
with the FDA during the clinical studies conducted under the 
IND. Similarly, subsequent to the submission of the NDA, 
Lilly had numerous contacts and meetings with the FDA with 
respect to the approval and, in fact, conducted additional 
studies at FDA's request to support the NDA approval. The 
description of significant activities undertaken by Lilly with 
respect to raloxifene hydrochloride during the regulatory 
review period as set forth in Exhibit L is illustrative of the 
activities involved . 

(12) A statement beginning on a new page that in 
the opinion of the applicant the patent is eligible for the 
extension and a statement as to the length of extension 
claimed, including how the length of extension was determined: 
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(a) Statement of eligibility of the patent for 
extension under 35 U.S.C. 156(a) : 

Section 156(a) provides, in relevant part, that the 
term of a patent which claims a product, a method of using a 
product, or a method of manufacturing a product shall be 
extended if (1) the term of the patent has not expired before 
an application for extension is submitted, (2) the term of the 
patent has never been extended, (3) the application for 
extension is submitted by the owner of record of the patent or 
its agent in accordance with 35 U.S.C. 156(d), (4) the product 
has been subject to a regulatory review period before its 
commercial marketing or use, and (5) the permission for the 
commercial marketing or use of the product after such 
regulatory review period is the first permitted commercial 
marketing or use of the product under the provision of law 
under which such regulatory review period occurred. 

As described below by corresponding number, each of 
these elements is satisfied here: 

(1) The term of U.S. Patent No. 4,418,068 expires 
on April 3, 2001. This application has, therefore, been 
submitted before the expiration of the patent term. 

(2) The term of this patent has never been 

extended . 

(3) This application is submitted by the owner of 
record, Eli Lilly and Company (Assignment recorded on August 
5, 1983, in Reel 4152, Frame 627). This application is 
submitted in accordance with 35 U.S.C. 156(d) in that it is 
submitted within the sixty day period beginning on the date, 
December 9, 1997, the product received permission for 
marketing under the FFDCA and contains the information 
required under 35 U.S.C. 156(d). 

(4) As evidenced by the December 9, 1997 letter 
from the FDA (Exhibit K) , the product was subject to a 
regulatory review period under Section 505 of the FFDCA before 
its commercial marketing or use. 

(5) Finally, the permission for the commercial 
marketing of raloxifene hydrochloride after regulatory review 
under Section 505 is the first permitted commercial marketing 
of raloxifene hydrochloride. This is confirmed by the absence 
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of any approved new drug application for raloxifene 
hydrochloride prior to December 9, 1997. 

(b) Statement as to length of extension claimed: 
The term of U.S. Patent No. 4,418,068 should be 
extended by 1103 days to April 10, 2004. This extension was 
determined on the following basis: as set forth in 35 U.S.C. 
156(g) (1) and 37 C.F.R. 1.775(c), the regulatory review period 
equals the length of time between the effective date of the 
initial IND May 27, 1992 and the initial submission of the NDA 
June 9, 1997, a period of 1839 days, plus the length of time 
between the initial submission of the NDA June 9, 1997 to NDA 
approval December 9, 1997, a period of 183 days. These two 
periods added together equal 2022 days. 

Pursuant to 35 U.S.C. 156(c) and 37 C.F.R. 1.775 
(d) (1) (i) , the term of the patent eligible for extension shall 
be extended by the time equal to the regulatory review period 
which occurs after the date the patent was issued. In this 
case, the patent issued before the effective filing date of 
the IND, and therefore the regulatory review period is 2022 
days as calculated above. 

As discussed in paragraph (11) above and as 
illustrated in Exhibit L , Lilly was continuously and 
diligently working toward securing NDA approval for raloxifene 
hydrochloride. As Lilly acted with due diligence during the 
entire period of regulatory review, the 2022 day period 
calculated above as the term of the patent eligible for 
extension should not be reduced for lack of diligence under 35 
U.S.C. 156(c)(1) or 37 C.F.R. 1.775 (d)(1) (ii). 

Pursuant to 35 U.S.C. 156(c)(2) and 37 C.F.R. 1.775 
(d) (1) (iii) , this 2022 day period is to be reduced by one half 
of the time from the effective date of the initial IND May 27, 
1992, or the date of patent issue, November 29, 1983, 
whichever is later, to the date of initial submission of the 
NDA, June 9, 1997, a period of 1839 days. One half of this 
period is 919 days. Thus, the 2022 day period is reduced by 
919 days leaving a revised regulatory period of 1103 days. 

Pursuant to 35 U.S.C. 156(c)(3) and 37 C.F.R. 
1.775(d) (2-4), if the period remaining in the term of the 
patent after the date of approval December 9, 1997 to April 3, 
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2001, (a period of 1211 days) , when added to the revised 
regulatory review period (1103 days) exceeds 14 years (5113 
days) , the period of extension must be reduced so that the 
total of both such periods does not exceed fourteen years. In 
this case, the total of both such periods does not exceed 14 
years and, therefore, the 1103 day revised regulatory review 
period is not reduced. 

The period of patent term extension as calculated 
above is also subject to the provisions of 35 U.S.C. 156(g) (4) 
and 37 C.F.R. 1.775(d) (5-6). The patent to be extended issued 
before and clinical evaluation of the approved product began 
after the enactment of the statute, September 24, 1984. Since 
commercial marketing of the drug was approved after enactment 
of the statute, the five year maximum on extension as provided 
in 35 U.S.C. 156(g) (6) (B) and 37 C.F.R. 1.775(d) (6) is 
applicable. In this case, the five year maximum exceeds the 
revised regulatory period, thus, the term of the patent is 
eligible for a 1103 day extension until April 10, 2004. 

(13) A statement that applicant acknowledges a duty 
to disclose to the Assistant Commissioner for Patents and the 
Secretary of Health and Human Services or the Secretary of 
Agriculture any information which is material to the 
determination of entitlement to the extension sought (See 
§1 . 765) : 

Applicant acknowledges a duty to disclose to the 
Assistant Commissioner for Patents and the Secretary of Health 
and Human Services any information which is material to any 
determination of entitlement to the extension sought. Further 
to the information already presented in this application and 
attached exhibits, applicant notes that on June 18, 1982, Eli 
Lilly and Company, the assignee of U.S. Patent No. 4,418,068, 
submitted to the FDA an IND for the purpose of conducting 
clinical studies to support the use of raloxifene 
hydrochloride as an antiestrogen agent. By letter dated June 
21, 1982, the FDA acknowledged receipt of the IND and assigned 
the IND number 20486. As this IND was inactivated by Eli 
Lilly and Company via letters to the FDA dated September 26 
and October 25, 1990, and is unrelied upon in the present 
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application, applicant asserts that this first IND is 
irrelevant to the present request for patent term extension. 

(14) The prescribed fee for receiving and acting 
upon the application for extension (See §1.20(j)): 

As indicated by the letter of transmittal submitted 
with this application, the Assistant Commissioner for Patents 
has been authorized to charge the filing fee of $1,120.00 to 
deposit account No. 05-0840 in the name of Eli Lilly and 
Company and any additional fees which may be required. 

(15) The name, address, and telephone number of the 
person to whom inquiries and correspondence relating to the 
application for patent term extension are to be directed: 

Address all correspondence to James J. Sales, Eli 
Lilly and Company, Patent Division/ JJS , Lilly Corporate 
Center, Indianapolis, Indiana 46285. Direct telephone calls 
to James J. Sales, 317-276-3474. 

(16) A duplicate of the application papers, 
certified as such: 

The undersigned hereby certifies that this 
application for extension of patent term under 35 U.S.C. 156, 
including its attachments and supporting papers, is being 
submitted with a duplicate copy thereof. 

(17) An oath or declaration as set forth in 37 
C.F.R. 1.740 (b) : 

As the undersigned agent of Eli Lilly and Company, 
the owner of record of U.S. Patent No. 4,418,068, which, by 
submission of this paper and attached Exhibits, now applies 
for an extension of term of this patent, I, David E. Boone, 
declare that (1) I am a Patent Attorney authorized to practice 
before the Patent and Trademark Office and have general 
authority from Eli Lilly and Company to act on its behalf in 
patent matters; that (2) I have reviewed and understand the 
contents of this application for extension of U.S. Patent No. 
4,418,068; that (3) I believe the patent is subject to 
extension pursuant to 37 C.F.R. 1.710; that (4) I believe the 
length of extension claimed is fully justified under 35 U.S.C. 
156 and applicable regulations; and that (5) I believe the 
patent for which this extension is being sought meets the 
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conditions for extension of the term of a patent as set forth 

in 37 C.F.R. 1 . 720 . 

I further declare that all statements made herein of 
my own knowledge are true and that all statements made on 
information and belief are believed to be true; and, further, 
that these statements were made with the knowledge that 
willful false statements and the like so made are punishable 
by fine or imprisonment, or both, under Section 1001 of Title 
18 of the United States Code, and that such willful false 
statements may jeopardize the validity of the application or 
any patent extension issuing thereon. 
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I hereby appoint as United States attorneys to 



prosecute this request and to transact all business in the 
Patent and Trademark Office connected therewith: David E. 
Boone, Reg. No. 27,857, Robert A. Conrad, Reg. No. 32,089, and 
James J. Sales, said David E. Boone, Reg. No. 27,857 to have 
in addition full power of revocation, including the power to 
revoke the power herein granted to said Robert A. Conrad and 
James J. Sales. 




By: ^h/^ „ , ^ 



. i L David E . Boone 




Assistant Secretary 



Deputy General Counsel 
General Patent Counsel 
Registration No. 27,857 
Phone : 317-276-3881 



Eli Lilly and Company 
Patent Division/ J JS 
Lilly Corporate Center 
Indianapolis, Indiana 46285 
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EVISTA® 

Raloxifene Hydrochloride 

60 mg Tablets 



EVISTA'- i raloxifene hydrochloride 
of compounds. The chemical .-tnicuiri 



DESCRIPTION 

-k-ctivu estrogen receptor modulator i SERM ' that belong to the benzothiophene class 



CI 




The chemical designation is methanune. i6-hydroxy-2-'4-hydroxv* 

C, . phenvliben2o|6|thien-3-vU-!4-i2-'l-piperidinyi'ethoxy|phenyll-. 
UN \ n hvdrochloride. Raloxifene hydrochloride <HC1> has the empirical 

/ \ - formula Co S H,-NO,S»HCl.' which ...rresponds to a molecular 

weight of 310.05. Raloxifene HC1 is an off-white to pale-yellow 
solid that is verv slightlv soluble in water. 

EVISTA is supplied in a tablet dosage form lor oral administra- 
tion Each EM ST A tablet contains 60 mg of raloxifene HC1. which 
is the molar equivalent of 55.71 mg of free base. Inactive ingredi- 
ents include anhvdrous lactose, carnauba wax. crospoyidone. 
FD&C Blue No. 2 aluminum lake, hydroxypropyl methylcellulose, 
OH lactose monohvdrate, magnesium stearate. modified pharmaceuti- 

cal glaze, polyethylene glycol, polysorbaie 60. povidone, propylene 
glycol, and titanium dioxide. 
CLINICAL PHARMACOLOGY 

Mechanism of Action ... 
Decreases in estrogen levels alter ....pnurectomy or menopause iead to increases in bone resorption lind . b ° n ;^ 0 ^ 
tiallv lost rapidlv because the compensatory increase m bone formation is inadequate to otfset «s«riHive io s se a l ^° alan " 
between resorption and formation lated to loss of estrogen, and may also involve age-relatea impairment of osteoblasts or 

'^iS^educc^ resorption of S„, .,,u decreases overall bone turnover. These effects on bone are manifested as reductions in 
the serurr i and urine levels of bone turner makers, evidence from radiocalcium kinetics studies lor decreased bone resorption ana 

"rIiox^ of estrogen, are mediated through binding to estrogen 

differential expression of multiple estrngen-reguiated genes in different tissues. Recent data suggest that the estrogen receptor can 
regulate gene expression bv at least two distinct pathways which are ligand-. tissue-, anchor gene-specilic. .increase 

finical data indicate that raloxifene, n selective estrogen receptor modulator i SERM ). has estrogen-like ° n J^ 
in BMD. and on lipid (decrease m iota, and LDU cholesterol levels) metabolism. Preclinica data d ;™<^ 
estrogen antagonist in uterine ami hnMsi tissues. Preliminary clinical data i through 30 months) suggest E\ 1STA lacks estrogen itwe 
effects on uterus and breast tissue 

Pharmacokinetics , . . 

The disposition of raloxifene has been evaluated in 276 postmenopausal women in conventional clinical Ph a ™»™<^ 
in more than 1300 oostmenopausai wmen in selected raloxifene trials. Raloxifene exhibits high within-suoiect * ^^^^r 
imately 3<Tr coefficient of variation . of most pharmacokinetic parameters. Table 1 summarizes the pharmacokinetic parameters of 
raloxifene. 

RaloXTis absorbed rapidlv after oral adm.nistration. Approximately 60O of an oral dose is absorbed, but presystemie glu- 
curomde conjugation is extens.ve. Absolute bioavailability of raloxifene is 2.0", . The time to rt^rXtJSj 
centration and bioavailability are functions 01 systemic interconversion and enterohepatic cycling ol raloxitene and it* glucuroniae 

'"Administration of raloxifene HC1 uuh a ,t.mdardized. high-fat meal increases the absorption °r r3loxi ! Vne ,'£^iAt?rl1n meals 
160 i but does not lead to clinically mean.nirfui changes in systemic exposure. EVISTA can be administer*, without regard to meals. 

Fo*towin?oral administrations! siiule doses ranging from 30 to 150 me of raloxifene HC1. the apparent volume of distribution is 

" 3 Ralo1ofene n a nd ?he mo'notiCcunmui, onjueaiw are highly bound to plasma proteins. Raloxifene binds to 1^,!?^™'" ^^"1? °or 
glycoprotein, but not to sex steroid binding ai.mulin. In vitro, raloxifene did not interact with the binding 01 uar.ann. phenytoin. or 
tamoxifen to plasma proteins. 

B^ransfoTmation and disposition of raloxifene in humans have been determined following oraladmmis^ 
raloxifene. Raloxifene undergoes extensive ur,i-pass metabolism to the giucuronide conjugates: ^ Uj ^ l ^ e "t "^wa ^ nc^ t ha t ra?oxi fe n e 
6-glucuronide. and raloxifene^. 4'.ligiucurnniue. No other metabolites have oeen detected, providing strong e 

is not metabolized bv cvtochrome F4.V) pathways. Unconjugated raloxitene comprises less than IS M "the total radiola be *d ma te 
rial in plasma. The terminal log-iinear portions of the plasma concentration curves tor raloxifene and the glucuionides are generau> 
parallel. This is consistent with inu-romvers.on uf raloxifene and the giucuronide metabolites ._ ppnt c i earance is 

1 Following intravenous administration, raloxifene is cleared at a rate approximating hepatic blood How *P|»™^ 
44.1 L/kg»hr. Raloxifene and its giucuronide conjugates are interconverted by reversiole systemic metaooli.m and enteronepatic 
cycling, therebv prolonging us plasma elimination half-iife to 27.7 hours after oral dosing. r9 „ BO< 
" Results from single oral doses of raloxifene predict multiple-dose pharmacokinetics. Followine chrome "''^^ 
from 40 to 60 L/ksr-hr. Increasing do.^ of raloxifene HC1 'ranging from 30 to loO mg) result in sligmly lew than a proportional 
increase tn the area under the plasma time concentration curve iALC'. 

Raloxifene is primarily excreted in feces, and less than 0.2^ is excreted unchanged in urine. Less than 6^ of the ralojtife .ne dose 
is eliminated in urine as giucuronide conjugates. In the osteoporosis prevention trials, raloxitene and metabolite concentrations are 
similar for women with estimated creatinine clearance as low as 23 mL/min. 

Table 1. Summary of ralo xifene pharmacokinetic parameters in the healthy postmenopausal woman 

(nq/mUV (ng»hr/mL)/ CUF 

(mg/kg) t, (hr) (mg/kg) (Ukg«hr) 



V/F 
(Ukg) 



Single Dose 
Mean 
CV f° c )_ 

'Multiple dose 
Mean 
CV f°o) 



0 50 



27.7 27.2 
10.7 to 273^ 44 



44.1 
46 



2348 
52 



36 



32.5 

15.8 to 86.6= 



24.2 
36 



47.4 
41 



2853 
56 
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Special Populations Wt§ 

* % ' .Jxnene 



Geriatric— No difference* in ru.JjHPne pharmacokinetics were detected with regard , ^j^range 42 to t>4 years i. 
Pediatric— The pharmacokinetics of raloxifene have not been evaluated in a pediatric population. 
Gender— Total extent of exposure and orai clearance, normalized for lean body weight, are not significantly different between age- 
matched female and male volunteers. ,. n , r 

flace— Pharmacokinetic differences due to race have been studied on a limited basis in 10o3 women consisting ot 9J.o .< Caucasian. 
4 3C; Hispanic, 1.2"< Asian, and 0.5 r ; Black in the osteoporosis prevention trials. There were no discernible differences m raloxifene 
plasma concentrations amone these groups: however, the influence of race cannot be effectively determined. 
Renal /nsu//icic/icv— Since negligible amounts of raloxifene are eliminated in urine, a study in patients with renal insutliciency 

lW Wepa l /a?^ ■-'•^"■'d- a< a smelt dose, in Child-Push Class A patients with cirrhosis and total serum 

bilirubin ranging from 0 6 to 2.0 mu/dL I'la-mia raloxifene concentrations were approximately 2.o times higher than in controls and 
correlated with bilirubin concentrations. S.ifetv and efficacy have not been evaluated further m patients with hepatic insufficiency 
tsee WARNINGS'. 

Drug-Drug Interactions t 

Clinicallv significant drup-drup interactions arc discussed in PRECAUTIONS. i - t u 

AmpiciUin— Peak concentrations of raloxifene and the overall extent of absorption are reduced 23 r and 14 <. respectively, witn 
coadministration of ampicillin. These reductions are consistent with decreaseri-enterohepatic cvcling associated with antibiotic- 
reduction of enteric bacteria. However, the systemic exposure and the elimination rate of raloxifene were not affected. Therefore. 
EV1STA can be concurrently administered with ampicillin. 

Antacids— Concurrent administration <>f calcium carbonate or aluminum and magnesium hydroxide-containing antacids does not 
affect the systemic exposure of raloxifene. 

Corticosteroids— The coadministration of EVISTA with corticosteroids has not been evaluated. 

Cyclosporine— The coadministration of EY1STA with cyclosporine has not been evaluated. 

Digoxin — Raloxifene has no effect on the pharmacokinetics of digoxin. 

Animal Pharmacology 

The skeletal effects of raloxifene treatment were assessed in ovariectomized rats and monkeys. In rats, raloxifene prevented 
increased bone resorption and bone U>?.- after ovariectomy. There were positive effects of raloxifene on bone strength, but the 
effects varied with time. Cvnomol^us monkevs were treated with raloxifene or conjugated estrogens for 2 years, equivalent at the 
bone level to approximately 6 years in humans Raloxifene and estrogen increased BMD. but variability among animals obscured 
the abilitv to detect effects of either treatment ;m bio mechanical strength. However, bone strength was positively correlated to 
BMD in both raloxifene- and estrogen-treated monKoys. indicating that'BMD is a reasonable marker for bone strength. 

Histologic examination of bone from rats ami monkeys treated with raloxifene showed no evidence of woven bone, marrow fibro- 
sis, or mineralization defects. 

These results are consistent with data from human studies of radiocalcium kinetics and markers oi bone metabolism, ana are con- 
sistent with EVIST.Vs action as a skeletal ant::v><-rptive a^ent. 

Clinical Studies 
Effects on Total Body and Regional Bone Mineral Density 

In postmenopausal women. EVISTA preserve:; none mass and increases BMD relative to calcium alone at 24 months. The eltect 
on hip bone mass is similar to that for the spine The relationships of BMD changes to skeletal fracture rates have not yet been estab- 
lished in EVISTA-treated women. 

The effects of EVISTA on BMD in postmenopausal women were examined in three large randomized, placebo-controlled. douDte- 
blind osteoporosis prevention trials: ■ I a Nonh American trial enrolled 544 women: - 2* a European trial. 601 women: and i3> an 
international trial. 619 women who had undergone hysterectomy. In these trials, all women received calcium supplementation i4U0 
to 600 mg/'day). Women enrolled in these studies had a median age of 54 years and a median time since menopause of 5 vears » less 
than 1 vear up to 15 years postmenopause*. The majority of the women were Caucasian i93.5 r ; Women were included if they had 
spine bone mineral density between 2.5 standard deviations below and 2 standard deviations above the mean value for healthy young 
women. The mean T scores '.number of standard deviations above or below the mean in healthy young women i for the 3 studies 
ranged from -1.01 to -0.74 for spine BMD and included women both with normal and low BMD. EVISTA. 60 mg administered once 
daily, produced increases in bone mass versus calcium supplementation alone, as reflected by dual-energy x-ray absorptiometry 
iDXAi measurements of hip. spine, and total boov BMD. Compared with placebo, the increases in BMD for each of the 3 studies were 
statistically significant at 12 months and were maintained at 24 months 'Table 2>. me calcium-supplemented placebo groups lost 
approximately l'~ of BMD over 24 months, bee figures below for total hip results.) 

Table 2. EVISTA (60 mg once daily) related increases in BMD for the three osteoporosis prevention studies expressed as mean 
percentage increase versus calcium-supplemented placebo at 24 months 8 

Study 



Ua eu int> 



Site 



% 



Total Hip 2.0 2.4 1-3 

Femoral Neck 2.1 2.5 i-° 

Trochanter 2 2 2.7 '-3 

Intertrochanter 2 3 2.4 1-3 

Lumbar SDine 2 0 2.4 1 8 



acDreviaiions NJ - Nonn American E'J = E^ccean *." ■ ■■••-■"■a: cnat 

* intent-to-treat anaivsis. .asi ooservanon ca""?r: ■or.-, y z 

- Ail women m tne stuav nao previously uncergor-t; ~ . 

EVISTA also increased BMD compared with placebo in the total bodv bv 1.3^ to 2.0 r } and in Ward - Triangle <hip> by 3.r*< to 
4.0',;. The effects of EVISTA on forearm BMD were inconsistent between studies. In Study EL*. EVISTA prevented bone loss at the 
ultradistal radius, whereas in Study NA. u did not. 

Total hip mean percentage change from baseline 
All placebo and EVISTA subjects 24-month data from Studies NA and EU a 
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Months After Randomization 



Total hip ^ean percentage change '^y^T hysterectomized women)* 
All placebo. EVISTA. and CE subjects 24-month data from Study im <ny 

■ CE 

— EVISTA . r 

- Placebo .. I 

i 1 



3.0 
2.5 
2.0 
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ZE - coniuaateo estmoens 0 z2S rrn-aav 
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information tor Patients , r 

For site and effective use of EVISTA. the phv^ician should inform patients about the following. 

/ml.Wi af.o-.-EVlSTA should be discni.nued at least 72 hours prior to and during prolonged immobilization < e ? posl- 
suS«rreco~ prolonged bed rest-, and patients should be advised to avo.d prolonged restrictions of movement dunng travel 
hprause of the increased rUk of venous thromboembolic events. . . r 

HoUlashes or flushes-EVlSTA is not effective .r, reducing hot Hashes or (lushes associated with estrogen deficiency. In some 
asvmotomatic patients, hut flashes mav occur upon beginning EVISTA therapy. . .. ,. .„ ic 

Measures-Patients should be instructed to take supplemental calcium and vitamin D if daily dietary intake s 
inadequate Weieht-bearing exercise should be considered along with the medication ot certain behavioral factors, such as dgarette 
smoking, and/or'alcohol consumption, if these factors exist. . ,1, men , n J tn » » a H 

Pnysiciani should instruct their patients to read the patient package insert before starting therapy with E\ 1STA and to re-read 
it each time the prescription is renewed. 

cffiv^m'Sholestyramine causes a BOO reduction in the absorption and enterohepatic cycling of raloxifene and should not 

he ^H^t^^^^on of EVISTA and warfarin has not been assessed under chronic conditions However. 10* 
decreases in prothrombin time have been observed in s.ngle-dose studies. If EVISTA .s given concurrently with warfann. pro- 

^^ly^i^^^s-^^ is more than 95-, bound to plasma proteins. In vitro raloxifene did not affect the 
binding c^ Varfarin phenvtoin. or tamoxifen. Caution should be used when EVISTA is coadministered with other highly protein- 
bound drugs, such as clofibrate. indomethacin. naproxen, ibuprofen. diazepam, and diazoxide. 
Carcinogenesis. Mutagenesis, and Impairment of Fertility 

fn a ?2lTo n nth S carcinogenicitv studv in mice, there was an increased incidence of ovarian tumors in female animals given 9 to 
•>42 micg wh eh includfd benign and malignant tumors of granulosa/theca cell origan and benign tumors « ol e P»^'°' 
Svstemic exposure >AUCi of raloxifene in this eroup was 0.3 to 34 times that in postmenopausal women administered a 60-mgdose^ 
There w\s also an increased incidence of testicular interstitial cell tumors and prostatic adenomas and adenocarcinoma* m males 
<nven 41 or "10 mu/ke (4.7 or 24 times the AUC in humans', and prostatic leiomyoblastoma in ma es given 2 1U me/kg. 
' In a veaT carcinogenicitv studv in rats. a,, increased incidence in ovarian tumors 01 granulosa/theca cell origin was observed in 
femaL-iven "79 m|/kg .approximated 400 times the AUC in humansi. The female rodents in these studies were treated dunng 
thrir reproductive lives l-hen their ovaries were functional and responsive to hormonal stimulation. The clinical relevance ot the s e 
tumor findings is not known. 

ft5!Kn**HCl was not uenotoxic in anv of the followinc test systems: the Ames test for bacterial mutagenesis with an d ^thoul 
metabolic activation, the unscheduled DNA svnthesis assav in rat hepatocytes. the mouse lymphoma assay lor mammalian cell 
mutation, the chromosomal aberration assay ,n Chinese hamster ovary cells, the in vivo sister chromatid exchange assay in Ch.nese 

hamsters, and the in vivo micronucleus test in mice. 

Cl! andfS rats were given da.ly doses >5 mg/kg <>0.8 times the human dose based on *« rfa «^ 
and durinir matinc no prepnanc.es occurred. In male rats, daily doses up to 100 mg* g .16 times l J« n h " m ^ aldoses of 

irea nvVni-t f.»r a'r \^ h-ppIc* did not M'fpct ^nerm nmrinctinn or quahtv. or reproductive performance In temale rata, at closes or 
0*1 to'lO mg/kg/dav i'6.02"to 1.6 times the human dose'based on surface area. mg/m^. raloxifene disrupted estrous cycles and ^^- 
ited ovulation. These effects of raloxifene were reversible. In another study in rats in which raloxifene was given during me preim- 
plantation period at doses >0.1 mg/kg <>u.02 times the human dose based on surface area, mg/m* r^ 0 * 1 '*^ 
embrvo implantation resulting in prolonged gestation and reduced Utter size. The reproductive and developmental etfects observed 
in animals are consistent with the estrogen receptor activity of raloxifene. 

* T n*nancv Cateeon- .V— EVISTA should not be used in women who are or may become pregnant ^ee CONTR.\lNDlCATIONSi. 
Nursing Mothew-EVISTA should not be used by lactaung women >see CONTRAINDICATIONS). It is not known whether 
raloxifene is excreted in human milk. 
Pediatric Use— EVISTA should not be used in pediatric patients. 

ADVERSE REACTIONS 

The saletv of raloxifene has been assessed primarily in 12 Phase 2 and Phase 3 studies with placebo, estrogen, and [ e ^f^ T ^ 
-estin reolacement therapy - HRT> control -roups. The duration of treatment ranged from 2 to 30 months a. 1 "* 7^ "1^ ^Sk^ 
exposed to raloxifene < 371 patients received 10 to 50 mc/day. 628 received 60 mg/day. and *3, received from 120 ^to 600 mg day . 
The maioritv of adverse events occurring durine clinical trials were mild and senerailv did not require djscontmuat or ^ °* ^ era P> : 
Therapv was discontinued due to an adverse event in 11.40 of 581 EVISTA- treated women and 12 2^ »' P ^ 
women. Common adverse events considered to be dru-related were hot Hashes ana leg cramps 'see Table 4-. ^ t \ l ^ c ^^ e J} 
hot Hashes was most commonlv reported dunnc the first 6 months of treatment. Discontinuation rates due to hot Hashes aid not an- 
:'vv siirnificantlv between EVISTA and placebo groups • 1.7'? and respectively. 

Adverse Events in Placebo-controlled Clinical Trials m , ■ 

Table 4 lists adverse events occurring m the olacebo-controiled clinical trial database at a frequency >2.0'< in eitner group ana in 
1WP , KViST.v.tr.MitPd women than m placebo-treated women. Adverse events are shown without attribution ot causality. 
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Table 3. 



•/ISTA'^ (Raloxifene Hydrochloride) 

cvra ,™ .... „ HRT effects on se.ected .ipid fractions and , fetors in a 6— study - 

Median percentage change irom oasel.ne Trea tment Group . 

. ■ upf * PLACEBO 

(N=95) ( N = 96) % 



Endpoint „L__ — — ■ " 09 

Total Cholesterol ^ . 127 a 

LDL Cholesterol -10 9* 1Q 6a 0.9 

HDL Cholesterol .0 ' 33,3a 0 0 



HDL-2 Cholesterol 2 7 0.0 

i2.2 aD 3.3 



Fibnnoc/- -\^ a0 . 16 ; 3 a J- ^ 

lipoproterr^ai o 20 Qa £j 

Triglycenoes " ' .29 0 a — . 

Plasmmoaen A ctivator inhibitor-1 -d.^ : 

AD o f ev,a,ons. HRT . congous cc^eo es^en^es .n „ ~, o^aieo esi^ens p.u, 2 5 ~, ~ 0 ,c^one aceia.e, 
* S.qnilicannv oitterent trom ptaceoo <p<0.05). 

= S.gn.t.cannv oitterem trom hrt ip<o.05>. _^ ra „ t u .rh rP^ults from the 6-month study. Compared 

not affect HDL cholesterol or triglycerides. 

vajuk. u»tr»o.«*^^ There were no d.fTerences between t he 

^^^^olZ^:^ uuience ^^^^^ estroe ens .0.625 me/day i ERTI >. endpoint 

i^r^ for EVISTA A " sampiei ' rom 

'T^-monTnK ^^^^r dose of "'°-^H e ^ u Jf en X^ n \ h S co^on^^na 
treated wstmenopiuaal women and 3T HRT-triMieu women naa a ^ had developed proliferative 

^^^^^^L v„i U me. Thus, no stimulatory e.fect 

Sfcnel^^doreCm dented at more man tw.ee the recommenced dose. 

S^«iS S ^ pro,,, ,see *'^^'|^^^q^^'J^|q USAGE 

EVI^T* i< indicated for the prevention of osteoporosis in postmenopausal women. 
•Tn, rt ^tY^T= nt' KYI ST A on fracture risk are not vol known. 

S shouid be added to the d.et ,f daily '^^^^ eoporosis with certatnty. However, clinical assess. 

No single clinical finding or test resuu ' m ^ ^i^f^^^ha^^ Caucasian or -Asian descent, lender body 
,™r.t rnn helD to identifv women at increased n;k. Widely accepted risK "actors inci lifestyle and familv history ol osteo- 
S earlv estroeen deficiency, poking, alcohol consumption low ca cm«n diet ,^^^3 ^!'^ least 1 standard deviation 
porosis Evidence of increased bone turnover tr-m ^^^^l^^^r^Si^ are also predictive. The greater the 

bbe^X^ 

CONTRAINDICATIONS when administered t0 a 

F VIST A is contraindicated in women who are or may become pregnant. EVIblA may cause , et occurred in rabbits 

□St woman In rabbit studies, abortion and a low rate ot fetal hear. ^ anomaly "halv es obsen'ed in fetuses at doses 
al doses >0 1 mc/ltg '20.04 times the human aose nased on surface area «ng , m A . ana hydmpna development and develop- 

M0 me k T<i4 times the human dose based on surtace area m* ™ l «^'« o^'he human dose based on surtace area. 
menSfabnormalit.es .wavy ribs, kidnev cavitation, occurred a ^f^™ ^ dose based on surtace area, ™?'^\ du "*W- 

■ 1 C i—ry of venous thromboembolic events, including deep vein thrombo- 

' ,S cvM^^^ W " i0X,fcne " °'- h5r COnEUtUentS " tab!etS - 

!*™^ ,or olher reaions - such as co 

'^tive heart tatlure ana active maiitrnnncv FVIST A < ifetv of EVISTA in premenopausal women has 

~" Premenopausal LV.-There is no inuicaiinn lor . m 

not been c-tablished aiui its use is not recommenueu ■ s ee L ONTRAIN Die. A L1U.N s • patien ts with cirrhosis ana serum total 

H7aonr Dysfunction -Raloxifene w;, r-tuUiod. a, a sincie Close, in ^ hlld " Pu f m ^^ in controls and 

bi^Xnran^ from 0.6 to .2.0 m,,dL. Pl^nu. ra.yxitene with severe nepatic 

correlated with total bilirubin concentration.-., s.iie'.v and etlicac\ na\e not oeen 

mSU,,kiCni:V - PRECAUTIONS 

T n rutL/ -.-VISTA -,- ,,.d LDL c», 0 .esteroi by 6'. to U = . but doe, not affect serum concentrations o 

- — - — - — , - - ropv ,ur hvpcrup,dem, ; rAr 

^^i-ri-iu KV^Aan.,0, 5 . Clinical Studies ana ADVERSE REAC 

ica\ Studies . '-u, '. \HVKKSE REACTIONS Anv unospia.ned oreast aonormautv octumne aurin* t 

.nvysii-jaf.--..^ . r _ FVICTS , , tl „j ,„ ,,..;.,„« .,.••!, :i nnor his:orv "i hr'-.i?t cancer, 



Table 4 Adverse events occurring in placebo-controlled clinical trials at a frequency >2 
' rtailyl wom en than placebo-treated women 

~ " EVISTA 



Body System 

Body as a Whole 

Intection 

Flu Syndrome 

Leg Cramps 

Chest Pain 

Fever 
Cardiovascular 

Hot Flashes 

Migraine 
Digestive 

Nausea 

Dyspepsia 

Vomiting 

Flatulence 

Gastrointestinal Disorae; 
Gastroenteritis 
Metabolic and Nutritional 

Weight Gain 

Peripheral Edema 
Musculoskeletal 

Arthralgia 

Myalgia 

Arthritis 
Nervous 

Depression 

Insomnia 
Respiratory 

Sinusitis 

Pharyngitis 

Cough Increased 

Pneumonia 

Laryngitis 
Skin and Appendages 

Rash 

Sweating 
Urogenital 

Vaginitis 

Urinary Tract infection 
Cystitis 
Leukorrhea 
Endometrial Disorder** 



N=581 

% 

15.1 
14.6 

5.9 
4.0 
3.1 

24.6 
2.4 

8.8 
5.9 
3.4 
3.1 
3.3 
2.6 

8.8 

3.3 

10.7 
7.7 
4.0 

6.4 
5.5 

10.3 
7,6 
6.0 
2.6 
2.2 

5.5 
3.1 

4.3 
4.0 
3.3 
3.3 
3.1 



.0% and in more fcViSTA-ireated (60 mg 

Placebo 
N=584 
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Adverse Even t 

Urogenital 
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Digestive 

Flatulence 
Cardiovascular 

Hot flashes 
Body as a Whole 
Infection 
Abdominal Pain 
Chest Pain 
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trials. Table 5 shows adverse events occur- 
■erse events are shown without attribution 

continuous combined or cyclic estrogen 
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i f THERE HAS BEEN PRESENTED TO THE 
Commissioner of Patents and Trademarks 

K PETITION PRAYING FOR THE GRANT OF LETTERS PATENT FOR AN ALLEGED 
NEW AND USEFUL INVENTION THE TITLE AND DESCRIPTION OF WHICH ARE CON- 
TAINED IN THE SPECIFICATION OF WHICH A COPY IS HEREUNTO ANNEXED AND 
MADE A PART HEREOF. AND THE VARIOUS REQUIREMENTS OF LAW IN SUCH CASES 
MADE AND PROVIDED HAVE BEEN COMPLIED WITH. AND THE TITLE THERETO IS. 
FROM THE RECORDS OF THE PATENT AND TRADEMARK OFFICE IN THE 
CLAIMANT(S) INDICATED IN THE SAID COPY. AND WHEREAS, UPON DUE EXAMI- 
NATION MADE. THE SAID CLAlMANT(s) IS (ARE) ADJUDGED TO BE ENTITLED TO 
A PATENT UNDER THE LAW. 

NOW, THEREFORE. THESE Letters Patent ARE TO GRANT UNTO THE SAID 
CLAIMANT(S) AND THE SUCCESSORS. HEIRS OR ASSIGNS OF THE SAID CLAIMANT^; 
" >R THE TERM OF SEVENTEEN YEARS FROM THE DATE OF THIS GRANT. SUBJECT 
THE PAYMENT OF ISSUE FEES AS PROVIDED BY LAW, THE RIGHT TO EXCLUDE 
:RS FROM MAKING, USING OR SELLING THE SAID INVENTION THROUGHOUT THE 
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ABSTRACT 



6-Hydroxy-2-(4-hydroxyphenyl>3-[4-(2-piperidinoe- 
thoxy)bcn^oyl]benzo[b]thiophene, its ethers and esters, 
and the physiologically acceptable acid addition salts 
thereof, are valuable antiestrogens and antiendrogens. 
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Another group of antiestrogens are the benzothio- 
ANTIESTROGENIC AND ANTIANDRUGENIC phenes of Jones and Suarez, U.S. Pat. No. 4*133.814. 

BENZOTHIOPHENES Tests of one of their compounds, 6-hydroxy-2-{4- 

hydroxyphenyl>-3-[4-(2-pyrTolidinoethoxy)benzoyl]- 
CROSS-REFERENCE 5 benzofb]thiophene, have been published by Black and 

. . r r Goode, Life Sciences 26. 1453-58 (1980). The same 

, ^"Sf'X™ mTrnrTTC t^Z' «SS ^also discussed similar tests of 'tamoxifen and tri- 
tion Ser. No. 246,335, filed Apr. 3. 1981, now aban- ^ tttrogcn s and antiestrogens. The authors 

doned * concluded that the above benzothiophene was consider- 

BACKGROUND OF THE INVENTION 10 ably more effective as an antiestrogen, and considerably 

1. Field of the Invention lcss "Erogenic, *an either tamoxifen or trioxifene. 

This invention relates to the field of biochemistry, SUMMARY OF THE INVENTION 

and provides pharmaceutical agents which are anties- ^ ides 6.hydroxy-2-(4-hydroxy. 

trogens and anUandrogens. l5 phcny^j^^.pir^ricUnoethoxy^enzoyllbenzotbJthio- 

Estrogen is transported throughout the body m the tL formula 
bloodstream and passively enters cells. However, only H 1 6 
certain tissues exhibit responses to the hormone and are 
accordingly designated target tissues. These target tis- 
sues are characterized by specific estrogen receptors. 2Q . - - 

The interaction of estradiol with estrogen receptors is °^ J \ I \ 

an early event in a complex series of events which result 4^ Qm \ T-OCHjCHjN > 

in an estrogenic response. The uterus is considered the , T^^^Tl / 3 V / \ / 

primary target tissue for estrogen. It is rich in estrogen 
receptors and exhibits dramatic growth under the influ- 
ence of estradiol. Consequently the uterotropic re- 
sponse of rodents provides a reproducible model for the 
evaluation of estrogenic and antiestrogenic activity as 
well as the study of interactions with estrogen recep- 

tors ^ the physiologically acceptable esters and ethers thereof, 

A relationship has been established between estrogen and the physiologically acceptable acid addition salts 

sensitivity or dependency and the occurrence of estro- thereof. 

gen receptors in certain mammary cancers as well as in The compounds are antiestrogens and antiandrogens, 

benign fibrocystic disease of the breast. The neutraliza- and are used as pharmaceuticals for antiestrogen and 
tion of estrogen influence on those tissues is expected to 35 antiandrogen therapy, especially in the treatment of 

benefit patients with those conditions by causing regres- mammary and prostatic tumors and in the treatment and 

sion or preventing recurrence of the condition. prophylaxis of mammary and prostatic fibrocystic dis- 

Antiestrogens antagonize the action of estrogens in ease. Accordingly, pharmaceutical compositions and 

animal models and display clinical efficacy in most methods of antiestrogenic and anti-androgenic therapy 
mammary cancers which contain estrogen receptors. 40 are important parts of the invention. More particularly, 

They interact with estrogen receptors, and elicit partial the invention provides a method of alleviating a pattio- 

estrogenic response. Thus, the ability to antagonize the logical condition of an endocrine target organ, which 

effect of estradiol is related to and restricted by the condition is dependent or partially dependent on an 

degree of intrinsic estrogenicity of the compound. The estrogen or on an androgen, which comprises admims- 
compound that evokes the greatest degree of estrogen 45 tering an effective dose of a compound as described 

antagonism, accordingly, is expected to be the most above to a subject suffering from such a condition or at 

beneficial. risk of suffering from such a condition. 

Similarly, androgen circulates and is taken up by DESCRIPTION OF THE PREFERRED 

androgen-receptive tissues. Prostatic cancer is a clinical EMBODIMENTS 

condition believed to have androgen dependency or 50 

sensitivity, as does the condition known as benign pros- This invention provides a single benzothiophene 

tatic hypertrophy. Accordingly, anti-androgens are in compound and the physiologically acceptable esters 

demand, and anti-androgenic testing is successfully and ethers which are formed on one or both of the 

carried out based on the rapid growth of the rodent hydroxy groups of the compound. The invention also 

prostate under the influence of androgen. 55 provides physiologically acceptable salts of the com- 

2. State of the Art pound in any of its forms. 

Antiestrogens have been under investigation for some Pharmaceutical chemists will easily recognize that 

years, and at least one such compound is presently being physiologically active compounds which have accessi- 

sold for palliative cancer therapy. This drug is tamox- ble hydroxy groups are frequently administered in the 

ifen l-(4-^iraethylaminoethoxyphenyl)-l,2Kliphenyl- 60 form of physiologically acceptable esters or ethers. The 

but-l-ene. literature concerning such compounds, such as estra- 

Another group of known antiestrogens are the dihy- diol provides a great number of instances of such esters 

dronaphthalenes of U.S. Pat. No. 4,230,862. of Suarez and ethers. The compound of this invention is no excep- 

and Jones. The most important compound of this group tion m this respect, but can be effectively afcnimstered 

is trioxifene mesylate, 2-[4K2-pyrrohdinoethoxy>ben- 65 as an ether or ester, formed on either one or both of the 

zoyll-l-(4-methoxyphenyl>3,4KlihydronaphthaIene, hydroxy groups, just as one skilled in pharmaceuucal 

methanesulfonic acid salt. Trioxifene has been clinically chemistry would expect. While the mechanism has not 

tested in cases of advanced breast cancer. yet been investigated, it is believed that ethers and esters 
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arc metabolically cleaved in the body, and that the administration of pharmaceuticals bearing a basic group 
actual drug, when such a form is administered, is the such as the piperidino ring. ■ • • 
dihydroxy compound itself. It is possible, as has long A group of representative compounds according to 
been known in pharmaceutical chemistry, to adjust the the invention will be mentioned by name, to assure that 
rate or duration of action of the compound by appropri- 5 the reader of this document fully Understands the corn- 
ate choices of ester or ether groups. For example, the pounds. • »■ 
cyclbalkyl ethers are known to increase the duration of . 6-hydroxy-2^4-hydioxyphenyl>3^4^-pipendinoe- 
action of many hydroxy-group-bearing physiologically thoxy)benzoyl]b*nzo[b]thiophene, hydrochlonde 
active compound^. m 6.hydroxy-2.(4.hydroxyphenyl>3 : ^(2-pipendjnoe- 

Certain ether and ester groups are preferred as con- 10 thoxy)benzoyi]benzo{b]thiophene, citrate 
stituents of the compounds of this invention. The fol- 6-hydroxy-2-(4-hydroxyphenyl>3-[M2-4-piP«ndino- 
lowinn formula shows the dihydroxy compound and ethoxy)beiuoyl]benxo[b]thiopfaene, lactate 
the preferred ether and ester compounds. 6.hyaroxy-2.(4-hydroxyphenyl)-3-[4 : (2-pipendinoe. 
K thoxy)benzoyl]benzo[b]thiophene, sulfonate 

(ID 13 6.hydroxy-2-(4-hydroxyphenyl>3-[4-<2-piperidinoe- 
thoxy)benzoyl]benzo{b]thiophene, hydrogen sulfate 

. • / — * 6-hydroxy-2-(4-hydroxyphenyl>3-[4-(2-piperidinoe- 

^ / V \ thoxy)ben2oyl]benro[b]thiophene, acetate 

C-f >-cx^ 2 CH2N y 6-hydroxy-2-(4-hydroxyphenyl>3-[4-(2-piperidinoe- 

4 ' \=y ^ I thoxy)benzoyl]ben2o[b]thiophene, methanesulfonate ' 

6-f6rm'yloxy-2-{4-formyloxyphenyl)-3-[4-(2- 
piperidinoethoxy)benzoyllbenzo[b]thiophene, hydro- 

-OR l chloride 

25 6-acetoxy-2-(4-acetoxyphenyl)-3-[4-(2-pipendmoe- 

thoxy)benzoyl]benzo[b]thiophene, hydrobromide 

phenyl. or phenyl mono- or ^nt^ted Q-O ^^SSL^^^Jb^Yiios^ 
alkyl. C-C4 alkoxy hydroxy, n.tro, chloro, iluoro or j^Mle 

tri(chloro or fluoro)methyl; 6.hvd*oxy-2-(4-heptimoyloxyphenyl)-3-[4-a- 

of solvents are expressed in volume units. ^„rhi»WoBl^oJ laeu^ 

The general chemical terms used in ^J^^ 

^ZX^T^C^t <*sM~rt1^V^ oc- 
clude groups such as methyl, ethyl isopropyU butyl, ^^^^^yx^^yHHl. 
s-butyl. tetradecyl. undecyl. neopentyl, 2,2-dimethyI- .^ in< ^ y) ^ MOyl] i nzo r b]thio ph en e, phos- 
MexyT, 3-ethylnonyl. 3-butylheptyl. dodecyl, methoxy, 45 pipenainoetnoxy^oenzoy j 

propoxy and i;butoxy n linmB i Vv i P 2-(4-hydroxyphenyl>6-tridecaiioyloxy-3-[4K2- 

The terms C,-Cj chloroalkyl and C1-C3 fluoroalkyl /A * " ' )bc Loyl TbenzoWthiophene. meta- 

include methyl, ethyl, propyl and isopropyl substituted pl ^T^ y) V1 1 ' 

to any desired degree ^th chlbrine or fluorine atoms pb ^^ y , oxypheny ,^ 

f . , dide 

add>tric acid, phosphoric acid, tartaric acid, pyrosul- [4^. pl pendmoethoxy)benzoyl]benzotb]thiophene, for 

fiiric acid, metaphosphoric acid, succinic acid, formic mate „i„,„\_ 

S p^S. lactic acid and the like, most prefer- ^^y 10 ^^^'^^ 
a^^^hydrochloric acid, citric acid, benzoic acid. 65 3-l4K2-piperidmc*thoxy)benioyl]benzo[b]th.ophene. 

maleic acid, acetic acid and propionic acid. It is usually phthalate ' '. ,„« 

to administer a compound of this invention in ^y^f^* 1 ™^ 
Iht form of an acid addition salt, as is customary in the (2-piperidmc«thoxy)ber«oyl]benzo[b]thiophene 
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2-(4-hydroxyphenyl)-6»trifluoroacctoxy-3-[4-(2- 
pipcridinocthoxy)benzoyl]bcnzo[b]thiophcnc, hydro- 
chloride 

2-(4-butyryloxyphenyl)-6-trichloroacctoxy-3-[4-{2- 
piperidinoethoxy)benzoyl]benzo[b]thiophene, hydrio- 
dide 

2-(4-hydroxyphenyl>6-<3,3,3-trinuoropropionyioxy>- 
3-[4-(2-pipcrid'mocthoxy)bcnzoyl]bcnzo[D]thiophene 

6-(3-chloropropionyloxy)-2-[4-(3-chloropropionylox- 
y)phenyl]-3-[4-(2-piperidinocthoxy)ben2oyl]benz6[b]- 

thiophene, lactate 

6-hydroxy-2-[4-(2,3-dichlorobutyryloxy)phenyI)-3- 
[4-{2-pipcridinoethoxy)ben2oyl]ben2o[b]thiophehe 

2-[4-(2,3,4-trifluorobutyryloxy)phenyl]-6-(4-methox- 
ybenzoyloxy)-3-[4-{2-piperidinoethoxy)benzoyl]-ben- 

2o[b]thiophene 

6-peutafluoropropionyloxy-2-(4-pentafluoropro- 
piony!oxyphenyl>-3-[4-{2-piperidinoethoxy)benzoyl]- 

benzofblthiophene, citrate 

6-hepUchlorobutyryloxy-2-(4-heptachlorobutyryIox- 
yphenyl)-3-[4-<2-piperidinoethoxy)benzoyl]-ben2o[b]- 
thiophene 

6-cyclopentylcarbonyloxy-2-{4-cyclopentylcar- 
bonyloxyphenyl)-3-[4-(2-piperidinoethoxy)benzoyl]- 
benzo[b]thiophene, toluenesulfonate 

6-acetoxy-2-(4-cyclohexylcarbonyloxyphenyl)-3-[4- 
(2-piperidinoethoxy)beiuoyl]beiuo[b]thiophene 

6-hydroxy-2-(4-cycloheptylcarbonyloxyphenyl>3-l4- 
(2-piperidinoethoxy)benzoyl]benzo[b]thfophene 

2^4-hydroxyphenyI>6-methoxycarbonyloxy-3-[4-(2- 
piperidinoethoxy)benzoyl1benzo[b] thiophene. tartrate 

6-benzoyloxy-2-(4-ethoxycarbonyloxyphenyl>3-[4- 
(2-piperidinoethoxy)benzoyl]benzo[b]thiophene t 
phthalate 

2-(4-hydroxyphenyl>6-propoxycarbonyloxy-3-[4-(2- 
piperidinoethoxy)benzoyl]benzo[b]thiophene, hydro- 
bromide 

2-(4-hydroxyphenyl>6-isobutoxycarbonyloxy-3-[4- 
(2-piperidinoethoxy)benzoyl]benzofb]thiophene 1 sulfate 40 

6-ethoxy-2-(4-t-butoxycarbonyloxyphenyl)-3-[4-<2- 
piperidinoethoxy)benzoyl]benzo[b]thiophene 

6-benzoyloxy-2-(4-benzoyloxyphenyl)-3-[4-(2- 
piperidinoethoxy)benzoyllbenzo[b]thiophenc, nitrate 

6-(4-methylbenzoyloxy}-2-[4-(4-methylbenzoyloxy)- 
phenyl]0^4-(2-piperidinc>ethoxy)bciizoyl]beiizo[b]-thi- 

ophene 

6-hydroxy-2-[4-(2 f 4-diethylbenzoyloxy)phenyl]-3-[4. 
(2-piperidinoethoxy)benzoyl]benzo[b]-truophene, meta- 
phosphate 

6-hydroxy-2-[4-(3-methyl-5-propylbenzoyloxy)- 
phenyl]-3-[4-(2-piperidinoethoxy)benzoyl]benzo[b]-thi- 

ophene, picrate 
6-(2 t 5-dibutylbenzoyloxy)-2-(4-methoxyphenyl)-3-[4- 

(2-piperidinoethoxy)benzoyl]benzotb]thiophene, ace- 
tate 

2-<4-hydroxyphenyl)-6-<4-methoxybenzoyloxy>3-[4- 
(2-piperidinoethoxy)benzoyl]benzo[b]thiophene l propi 
onate 

6-{3-isopropoxybenzoyloxy)-2-{4-{3-isopropoxyben- 
zoyloxy)phenyl]-3-l4K2-piperidinoethoxy)baizoyllben- 

zo[b]thiophene 
2-(4-hydroxyphenyl)-6-(4-t-butoxybenzoyloxy)-3-[4- 

(2-piperidinc<thoxy)tenzoyl]benzo[b]thiophene 
6-benzoyioxy-2*[4-(3 l 5-diethoxybenzoyloxy)- 
phenyl]0-[4K2-piperidinc«thoxy)beTizoyl]benzo[b]-thi 

ophene, formate 



6-(4-hydroxybenzoy!oxy)-2-[4-(4-hydroxybenzoylox- 
y)ph«nyl]-3-[4-(2-piperidinoethoxy)benzoyl]-benzo[b]- 
thiophene, methanesulfonate 

6-(2,4-dihydroxybenzoyloxy)-2-[4-(2 l 4-dihydrox- 
ybenzoyloxy)phenyl]-3-[4-(2-piperidinoethoxy)-ben- 
zoyl]benzo[b]thiophene 

2-(4-hydroxyphenyl>6-(2,4-dinitrobenzoyloxy)-3-[4- 
(2-piperidinoethoxy)benzoyIIbenzo[b)thiophene, lactate 
6<3-chlorobenzoyloxy>-2-(4.hydroxyphenyl)-3-t4-(2- 
piperidinoethoxy)benzoyl]benzotb]thiophene, toluene- 
sulfonate 

6-cyciopentoxy-2-[4-(2 l 4-dichlorobenzoyloxy)- 
phenyl]-3-[4-{2-piperiduioethoxy)benzoyl]benzo[b]-thi- 

ophene. methanesulfonate 

2-(4-hydroxyphenyl)-6-(2,5-difluorobenzoyloxy)-3- 
[4-(2-piperidinoethoxy)benzoyl]benzo[b]thiophene 
6-hydroxy-2-[4-(2-trifluoromethylbenzoyloxy)- 
phenyl)-34M2-piperidinoethoxy)benzoyl]benzo[b]thio- 

phene, hydrochloride 

2-<4-acetoxyphenyl>6-[3 t 5-bis(trichJoromethyl)ben- 
zoyloxy]-3-[4-(2-pipcridinoethoxy)benzoyl]benzo[b]thi- 

ophene, hydrochloride 
6-raethoxy-2-<4-methoxyphenyl)-3-[4-(2-piperidlnoe- 

thoxy)benzoyl]benzo[b]thiophene 

6-ethoxy-2-(4-cthoxyphenyl)-3-[4-(2-piperidinoethox- 

y)benzoyl]benzo]b]thiophene, formate 

6-hydroxy-2-(4-isopropoxyphenyl)-3-[4-<2- 
piperidinoethoxy)benzoyl]benzo[b]thiophene, succinate 

6-hydroxy-2-(4-butoxyphenyl)-3-[4-(2-piperidinoe- 
thoxy)benzoyl]benzo[b]thiophene, hydrochloride 

6-s-butoxy-2-(4-methoxyphenyl)-3-[4-<2-piperidinoe- 
thoxy)benzoyl]benzotb]thiophene 

2-(4-hydroxyphenyl)-6-cyclopentoxy-3-[4-(2- 
piperidinoethoxy)benzoyl]benzotb]thiophene f hydrio- 

35 dide 

6-hydroxy-2-(4-cyclohexyloxyphenyl)-3-[4-(2- 
piperidinoethoxy)benzoyl]benzo[b]thiophene 

2-(4-cycloheptyloxyphenyl>6-propionyloxy-3-[4-(2- 
piperidinoethoxy)benzoyl]benzo[b]thiophene, formate 

6-benzyloxy-2-(4-benzyloxyphenyl)-3-[4-{2- 
piperidinoethoxy)benzoyl]benzo[b]thiophene 

Certain classes of the compounds of this invention are 
preferred. The following paragraphs describe such pre- 
ferred classes. 

(a) R and R 1 are the same; 

(b) one of R and R 1 is hydrogen; 

(c) one or both of R and R 1 is — COR 2 ; 

(d) one or both of R and R ! is R 3 ; 

(e) R 2 is alkyt 
50 (0 R 2 is chloroalkyl or fluoroalkyl; 

(g) R 2 is cycloalkyl; 

(h) R 2 is alkoxy; 

(i) R 2 is phenyl; 
(j) R 2 is substituted phenyl; 
(V) R 3 is alkyl; 
(1) R 3 » cycloalkyl; 
(m) R 3 is benzyl; 
(n) the compound is a free base; 
(o) the compound is a salt; 

60 (p) the compound is a hydrochloride. 

It will be understood that the above classes may be 
combined to form additional preferred classes. 

The compounds of this invention are made by a pro- 
cess which conveniently starts with a benzo[b]-thio- 
phene having a 6-hydroxy group and a 2-(4-hydrox- 
yphenyl) group. 

The starting compound is protected, acylated ana 
deprotected to form the desired dihydroxy compound. 



45 



55 



65 
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Biologically active ethers and esters may then be 
formed if desired. Other variations of the process are 
also conveniently used and will be explained below. 

Protection 

The first step in the usual synthesis is to protect the 
hydroxy groups, as indicated below. 



(A) 




OR 4 



wherein R 4 is R 3 , — COR 5 or — SO2R 5 ; R 5 is C1-C4 
primary or secondary alkyl, C1-C3 fluoroalkyl, C1-C3 
chloroalkyl, C1-C4 alkylphenyl, Ci-O alkoxyphenyl, 
mono- or dinitrophenyl or mono- or di(chloro or fluo- 
ro)phenyl. 

Alternatively, the 2-phenylbenzothiophene may be 
formed with R 3 protecting groups in place on the com- 
pound as it is synthesized, as illustrated below in Prepa 



chloropyridine, Narmsaka et ai., Chem. Let, 763-66 
(1977); and the use of thiol esters. 

All of the above techniques of acylations which pro- 
vide — COR 5 groups are carried out in solvents as dis- 
cussed above. Those techniques which do not produce 
an acid product in the course of the reaction, of course, 
do not call for an acid scavenger in the reaction mix- 
ture. 

10 Still other acylation methods are also useful, such as 
the use of an R 5 -substituted ketene in an inert solvent, as 
discussed above, at a low temperature in the range of 
-30* C. to 25* C Still further, the dihydroxy com- 
pound can be first converted to its dianion by treatment 
15 with a very strong base such as sodium hydroxide, so- 
dium methoxide, potassium hydride, sodium hydride, 
n-butyllithium or the like, in order to obtain more com- 
plete reaction with the reagents which have been men- 
tioned above. Acylation by the dianion technique is 
carried out in an inert solvent as described above, with 
no additional base or catalyst. The temperature of reac- 
tions according to the dianion technique is from — 30' 
C. to 50' C. 

25 When a — SO?R 5 -protected compound is desired, the 
dihydroxy starting compound is reacted with, for exam- 
ple, a derivative of the appropriate sulfonic acid, such as 
a sulfonyl chloride, bromide or sulfonyl ammonium salt, 
as taught by King and Manoir, J. Am. Chem. Soc. 97, 



20 



ration 6. The R 3 groups are then kept in place on the « umyn »j — . - - 

compound throughout the process, as illustrated further 30 2566-67 (1975). The dihydroxy compound can also be 

. . • 1- 1 _ o ...uk AMn r nn nou enlfnnir flnhvriride. Such 
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below in Example 8. 

The — COR 5 and — SO2R 5 groups are placed on the 
dihydroxy compound according to methods known in 
the art. For example, when a — COR 5 group is desired, 
the dihydroxy compound is reacted with an acylating 
agent such as an acyl chloride, bromide, cyanide or 
azide, or with an appropriate anhydride or mixed anhy- 
dride. The reactions are conveniently carried out in a 
basic solvent such as pyridine, lutidine, quinoline or 
isoquinoline, or in a tertiary amine solvent such as tri- 40 
ethylamine, tributylamine, methytpiperidine or the like. 
The reaction may also be carried out in an inert solvent 
such as ethyl acetate, dimcthylformaraide, dimethylsulf- 
oxide, dioxane, dimethoxyethane, acetonitrile, acetone, 
methyl ethyl ketone or the like, to which at least one 45 
equivalent of an acid scavenger, such as a tertiary 
amine, has been added. Acylation catalysts such as 4- 
dimethylaminopyridine or 4-pyrrolidinopyridine may 
be used, if desired. See, in general, Haslam, Tetrahedron 
36, 2409-33 (1980). The acylation reactions which pro- 50 
vide — COR 5 groups are carried out at moderate tem- 
peratures in the range of from —25* C. to 100' C. 

Such acylations of the hydroxy groups may also be 
performed by acid-catalyzed reactions of the appropri- 
ate carboxylic acids, in inert organic solvents or neat. 
Acid catalysts such as sulfuric acid, polyphosphoric 
acid, methanesulfonic acid and the like are used. 

The —COR 5 groups may also be provided by form- 
ing an active ester of the appropriate acid, such as the 
esters formed by such known reagents as dicyclohexyl- 60 
carbodiimide, acylimidazoles, nitrophenols, pentachlo- 
rophenol, N-hydroxysuccinimide and 1-hydroxybenzo- 
triazole. See, for example, Bui. Chem. Soc. Japan 38, 
1979 (1965), and Chem. Ber.. 788 and 2024 (1970). 

Other techniques are also known, such as by means of 65 
mixed anhydrides of the phosphorus compounds, Shi- 
oiri and Hamada, J. Org. Chem. 43, 3631-32 (1978); the 
use of 2-haloheterocyclic compounds such as 2- 



reacted with the appropriate sulfonic anhydride. Such 
reactions are carried out under conditions such as were 
explained above in the discussion of reactions with acyl 
halides and the Uke. 

The — SO2R5 groups may also be provided by reac- 
tion of the dihydroxy compound with an appropriately 
substituted sulfene under conditions as discussed above 
for reactions with substituted ketenes. Still further, any 
of the sulfonate-producing reactions may be carried out 
on a dihydroxy compound in the dianion form, as dis- 
cussed above. 

It should be noted that the R 3 and —COR 5 groups 
used as protecting groups are within the scope of pre- 
ferred biologically active groups, as discussed above, 
and thus it is entirely practical to use a given group as a 
protecting group in the synthesis, and to keep it in place 
on the product as an active ether or ester. 



55 



Acylation 

The protected starting compound is acylated as the 
second step in the usual synthesis. The acylation can be 
done either with an acylating agent already containing 
the piperidinoethoxy group of the desired product, or 
with a precursor of it, as shown below. 




(B) 



OR 4 + 



1 



R*0 
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-continued 40 carlicr fttc P of process, to remove it tt completely 

" . as possible from the protected starting compound, to 

^ /\ ' \ avoid wasting the acylating agent. 

C— / %-och 2 ch 2 N V The acylations may be carried out at temperatures 

t^^t—if V V \ / 5 from about the ambient temperature to about 100* C, 

[ | | preferably at the reflux temperature of the reaction 

RV)— ^^Av / — 1 mixture for processes catalyzed with the preferred pro- 

* ton acid, trifluoromethanesulfonic acid, and preferably 

at about ambient temperature for Lewis acid catalyzed 
processes. 

The acylating agent used in the acylations B and C is 
an active form of the appropriate benzoic acid, wherein 
R 6 is one of the recognized "active groups", such as a 
chlorine atom, a bromine atom, or an activating ester. 
Appropriate activating esters are formed, as is well 
known, with hydroxybenzotriazole, dicyclohexylcarbc- 
diimide and the like. The group R 6 may also indicate an 
anhydride, especially a mixed anhydride such as those 
formed with small carboxylic acids such as acetic acid, 
formic acid and especially sulfonic acids. 

It is preferred, when the basic side chain is added 
according to reaction B above, to use as the acylating 
agent a small excess (1.05-1.5 molar) of the proper ben- 
zoyl halide, and to use, as the Friedel-Craits catalyst, a 
slight molar excess of trifluoromethanesulfonic acid, or, 
alternatively, fluorosulfonic acid. p-toluenesulfonic 
acid, a dihalophosphoric acid or concentrated sulfuric 
acid. Alternatively, the reaction is also carried out in a 
in preferred manner by using a substantial excess (1.5 to 
_ _ . 3 3.5 molar) of the benzoyl halide in the presence of a 
wherein X is bromo, chloro, iodo or — OSO^R 3 . The large excCM (2-12 molar) of aluminum chloride; other 
acylating agents are discussed in detail below. Lewis acid catalysts, such as aluminum bromide and the 

The acylation of reactions B and C is a Friedel-Crafts ^ ^ ^ ujeA 
acylation, and is carried out in the usual way. Either a Jn ^ ^ of ^y^ns according to reaction C 
Lewis acid or a proton acid may be used as the Fnedel- 35 ^ ^ fa ferrcd to out the acylation in the 
Crafts catalyst; an excellent discussion of such catalysts ^ of J 8trong ^ such as was discussed immedi- 

appears in Olah, Friedel-Crafts and Related Reactions, £ above fa ^ feacttoB( a m equivalent of acid is 
Interscience Pool., New York, U>ndon and Sidney, no / necessary; B ^ylic amount of acid is adequate. It 
1963, vol. I, Ch. Ill and IV. . preferred to carry out the acylation steps in an inert 

As explained by Olah. the classical Fnedel-Crafts 40 ^gj^g^n^g^ solvent such as chloroform, dichlorometh- 
catalysts were Lewis acids. Such metal hahdesas alum,- ,^ichloroethane and the like. In gen- 

num chlorui^aluminum ^. m^^ «• ^ ^ • ^ reactions ^ articIe by 

trifluonde, boron trichloride, boron tribromide, tito- Afincw lntiE d. Engl. 19, 151-230, 

nium tetrachloride, titanium tetrabromide, stannic chlo- ™S5«tK98m 
ride, stannic bromide, bismuth trichloride and ferric 45 especially 163-05 (19SU). 
chloride are well known catalysts and are useful in this Displacement 
acylation. especially for acylations of reaction B This compound is acylated according to 

XLes as phosphoric acid, polyphosphoric acid, 50 'Lps^L^ng gfouj' 

. carry out the action with aluminum chloride or 55 ^^£^^^TS/^^ 
T^Sc^ea out in a so.vent, 7^ SSL*, al-holssuch as ntethano, or e^ol. 
and any inert organic solvent which is not significantly nitrite such as acetomtrUe, or amides such as dune^yU 
anacTed by the conditions may be used. For example. acetamide and d.methyJformam,de^ or jn such mert 
halogenated solvents such as dichloromethane. 1.2- 60 solventt as hexamethylph<^hora«n.dc ;^'nthe P «* 
dchforoethane, chloroform and the like may be used, as ence of an ac.d scavenger such >* 
can aromatics such as benzene, chlorobenzene and the ates and btcarbouates and the UtMM n ^nootaf 
uE^kanes such as petroleum ether. hexane and the quantity of acid scavenger is needed, and i 
ikt and nitrohydrocarbons such as nitrobenzene and moderate excess. The displacement a earned out at 
nhm^nes. «5 ambient temperature, or may be earned out at moder- 
U has been found that toluene is rather easily acylated ately elevated temperatures from about ambient tem- 
under the conditions used in the Friedel-Crafts acyla- perature to the reflux temperature of the reaction mix- 
tion step, and so it is important, when toluene is used in ture. 
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More preferably, the displacement may be carried out sis. Such procedure usually produces a mixture of par- 
in the additional presence of a catalytic amount of io- tially hydrolyxed compounds, which are separated by 
dide ion, which acts as a catalyst for the displacement chromatography. 

When iodide is used in the mixture, the temperature Basic hydrolysis in a primary or secondary alcohol 
range is lower, from about 0* C to, preferably, the 5 solvent has been found to produce a relatively small 
ambient temperature, although elevated temperatures amount of a mixture of compounds wherein one of the 
are possible in some instances. hydroxy groups has been hydrolyzed, and the other has 

Further, the anion of piperidine may be formed be- been converted to an alkyl ether where the alkyl group 
fore the reaction is carried out, as by contact with a is derived from the alcohol solvent The major product 
very strong base such as sodium hydride or an alkylli- 10 0 f the reaction is the dihydroxy compound. Such mono- 
thium compound. The use of an anion docs not other- ethers are compounds of this invention, wherein one of 
wise change the manner in which the displacement is R and R 1 is hydrogen and the other is an R 3 alkyl group 
carried out, except that an acid scavenger is not needed. derived from the alcohol. 

n r^t^tirm When the starting compound was protected with R 3 

ucproiec 15 alkyl, cycloalkyl or benzyl groups, the protecting 

When a dihydroxy compound of this invention, of groups are removed by known ether cleavage methods, 
formula I above, is needed, it is obtained by cleaving the mogt pre f e rably in the presence of ethanethiol and alu- 
protecting groups, R 4 , from the acylated compounds. m inum chloride, as illustrated below in Example 8. 
Deprotection is carried out after displacement, when lt f oun d that the steps of displacement and 

the 2-step acylation-displacement route is used. Both 20 d^agg 0 f the protecting groups, R 4 , can be combined 
acyl and sulfonyl-protected compounds have been de- tQ producc the dihydroxy compound in one step from 
protected by simple hydrolysis with strong or moder- ^ mten nediate having a leaving group, X, on the side 
ately strong bases. For example, bases such as alkali chain Examp i c 7 below illustrates such a step. The 
metal hydroxides may be used for the hydrolysis, at intermediate, having the X group on the side chain is 
temperatures from about the ambient temperature to 25 disso i vcd ^ a solvent which is suitable for processing at 
about 100* C. At least two equivalents of base are ^ tcmpcrature . Dimethylformamide is a particularly 
needed, of course. Such hydropses are conveniently guitab | e solvent, as also is dimethylacetamide. Other 
carried out in hydroxylic solvents, especially aqueous Events can be used as well, such as high-molecuiar- 
alkanols; The reactions may be also earned out, how- fat ^ na i og enated alkanes having high 

ever, in any convenient solvent which leads itself to 30 ^ ^ ^ mtcrmediatc ^ dissolved in the sol- 

hydrolysis reactions, such as polyols including ethylene ^ . ndine ^ addedf preferably with a cata- 

glycol, ethers such as tetrahydrofuran and the like Iy tic amount of an iodide salt or a phase transfer catalyst 
ketones such as acetone and methyl ethyl ketone and ^ ^ ^ dis i accment rea ction. The reaction mix- 
other polar water-miscible solvents such as dimethyl- ^ such n a fcw hourSi 
sulfoxide. A preferred solvent system is a mixture of 35 d ^ ^ mixturc fa tncn 
methanol and tetrahydrofuran, at ambient temperature. g« se « ^ tcmpcr a t ure in the range of about 
The cleavage may also be earned out with other bases, ^ approbate stirring, and preferably 
including, for example sodium methoxide, potanum ™ l ^ ^ gas atmosphere. The R 4 protecting 
t-butoxide, hydrazine, hydroxylarmne, ammonia alkab bydrolyze to produce the desired dihy- 
metal am des and secondary amines such as dicthylam- 40 » luu ^ " * 7 . 7 • „./„^ 
be?ri the like. In some instances, when very strong droxy compound m a smgle step, 
bases are used, reaction temperatures in the range of Ethers and Esters 
from about 0' C to the ambient temperature will give . f ^ {o a compound of ^ 

halides and among the crown ethers, such as dicy- f£ ^*^^™ h l ^ met ^ p ^ y i. 

^7™^ protected with -COR' o^omethane or trimethylsilyldiazomethane (see Hash- 

In the case of compounds protectee wun »wU*\ ' nQJtrvn Such reactions 

erouos hydrolysis is readily carried out with acid cata- "nolo et al., Tet Let., 4619-22 (1980).) Suc "/ MCtI0ns 

groups, nyaroiysis w rwxuuy uai ... . . effectively carried out in solvents including esters 

suss arsaft sew =: - sacrija; tsz 

LTydroxylic wWents,Ch J water, alkanols, aqueous trifluoride is used as a catalyst, and the process a usually 

alkanols, or a mixture of tetrahydrofuran/methanol. It earned out at low temperatures how about -4J i C to 

is preferred to carry out such hydrolyscs at about the about <T C. Alternately, alkylations may^ * 

X temperature^ the mixture, but, when particu- 60 out with the assistance of reagents .sue ' """"^ 

larly strongacids are used, temperatures as low as the osulfonium hydroxide, trimethylsulfomum hydroxide 

Siem^perature are efficient and trimethylselenonium hydrox.de (all of which pro- 

/V partially hydrolyzed compound is often desired, vide methyl groups), as taught by Yamauchi. Tet Let 

where only one of the hydrox/groups is deprotected. 1787-90 (1979). Alkylations with these reagents are 

Such compounds may be prepared by any of the hydro- 65 carried out in solvents which are conducive xc < Sn2 

lytic methods described above, by limiting the amount displacements such as duneU.ylsulfox.de, duneOiyl- 

of base or the time of the reaction, or by lowering the formamide, hexmethylphosphoramidft .acetone, aceto- 

temperature, so as to obtain less than complete hydroly- nitrite and the. like, usually at elevated temperatures 
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from about 40* C. to about the reflux temperature of the The acylating agent is an active form of the appropn- 
raixtur( . ate benzoic acid, wherein R 6 is a chlorine or bromine 

Such alleviations may neatly be used to provide a atom. The preferred acylating agent is that wherein R 
mono-ether product, wherein one of R and R 1 is an R 3 is chloro. 

alkvl woup. by partially hydrolyring the intermediate 5 The acyl chloride used as an acylating agent may be 
product, so that one of the R« protecting groups is left prepared from the corresponding carboxylic acid by 
in place, alkylating, and completing the hydrolysis to reaction with a typical chlorinating agent such as tnio- 
removc the remaining R* group. nyl chloride. Care must be taken to remove any excess 

It is preferable, however, to prepare monoethers by chlorinating agent from the acyl chloride, however, 
using an ultimate starting compound in the mono-ether 10 Most conveniently, the acyl chloride is fanned in situ, 
form, and using the ether group as a protecting group and the excess chlorinating agent is distilled off under 
through the synthesis, protecting the other hydroxy vacuum. ,t,;„„i„.„* 
with an acyl or sulfonyl group. Th stoichiometric amounts of the benzothiophene 

When a compound is desired wherein one or both of and the acylating agent may be used effectively. IT de- 
R and R' are — COR*. it may often be most convenient 15 sired, a small excess of either reactant may be added to 
to prepare the compound using an R« protecting group assure that the other is fully consumed. ... 
otto Than thedesired -COR°group. hydrolyze off the It is preferred to use a large excess of the acylat.on 
PWttcung ground re-acylatf one or both of the hy- catalyst, such as about 2-12 moles per mole of product, 
droxy groups at the end of the synthesis. Such acyla- preferably about 5-10 moles. , 
tions are carried out as described above in the discussion 20 The acylation is rapid. Economically bnef reaction 
of ^OR^Soups « protecting groups. A particularly times such as from about IS minutes to a few hours 
£ e ^co& provide high yields of ^J^SSLSS^St 

drofuran as the solvent and potassium carbonate as the Longer reaction times may be used if desired but are^ not 
add scavenger for acylating agents such as acetic anhy- usually advantageous. As usual, the use of lower reac- 
£d ^ffiK ethyl chloiofonnate and the like. 25 tion temperatures calls for relatively ton. ; ume* 
j££7£(mT^on condition for very reactive The acylation step is ended, and the demethylanon 
S£«S «"* *> trifluoroacetic anhydride is step begun, by adding to the reacUon mixture ^a sulfur 
to use ™ talent of the corresponding acid (trifluo- compound chosen ° 
o.ce«ic acid in the above instance) in tetrahydrofuran the formuh R 7 -*-J«. wherem R' * hydrogen o 
at about ambient temperature, and to add the acylating 30 unbranched d-Q alkyl. and R» is Ci-U alkyi or 

aeent as the last addition to the reaction mixture. phenyl. _..r.,«Ki« th* 

agem a» urc ■« ^ su | phur compounds are, most preferably, the 

Methyl-Protected Route alkylthiols, such as methanethiol, ethanethiol, the pre- 

A particularly preferred route for preparing the dihy- ferred agent, isopropanethiol. butanethiol and the like; 

methoxy groups are preferably cleaved with ethane- methyl phenyl sulfide, ethyl phenyl sulfide, buty. 

aS-methoxyphenylthioH-methoxyacetophenone, sulfur impound such as 2 . or3 n,o£ pa ^mota of 

oTprpreferably the'chlorfde, as the acy.tion 55 JJ^^^J^OTSo 

"¥2 8 acylation is ordinarily carried out in a solvent. about 30' C and such ^j^JiS 

and any inert organic solvent which is not significantly the demeAylaUon step may be ^f* ™ 

attacked by the wmditions may be used. For example. tures in the range of from about -30 CAo aDou : w ^ 

haTogetS solvents such J dichloromethane. 1.2- 60 ^^^^^^'^^^Sl 

Sroethane. chloroform and the like may be used, as of about 1 ho " ta ?J^ f °^^^ 

can aromatics such as benzene, chlorobenzene and the After the product ^^^^'^^ 
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The compounds of this invention, as discussed above, was then evaporated to an oily residue under vacuum 

are very often administered in the form of acid addition The residue was slurried with 3 liters of water with 

salts. The salts are conveniently formed, as is usual in vigorous stirring, and the crystals which P«cipitated 

organic chemistry, by reacting the compound of this were collected by filtration and 7^ hc t d .^ 0 . r0 "8^ r 

invention with a suitable acid, such as have been de- 5 with water. The solids were then dried at 80 C under 

scribed above. The salts are quickly formed in high vacuum to obtain^52.5 g. of the acetyl-protected inter- 

yields at moderate temperatures, and often are prepared mediate, m.p. 2O8*-210' C. 

by merely isolating the compound from a suitable acidic Preparation 3 
wash as the final step of the synthesis. The salt-forming 

acid is dissolved in an appropriate organic solvent, or 10 6-ben2oyloxy.2-(4.ben20yloxyphenyl)ben2o[b]-thio- 

aaueous organic solvent, such as an alkanol, ketone or phene _ ^ 

est"? On the other hand, if the compound of this inven- .The synthesis was earned on ^ccordmg t° the pro- 

tion is desired in the free base form, it is isolated from a cess of Preparation 2, except that 51.1 g oH benzoyl 

baric final wash step, according to the usual practice. A chloride was used instead of acetic anhydride The 

n^fe^SqM for preparing hydrochlorides is to 15 product was 73.7 g. of the expected benzoyl-protected 

ETthe free base in a suitable solvent and dry the intermediate product in the form of white crystals, m.p. 

solution thoroughly, as over molecular sieves, before 216* -218* C 

bubbling hydrogen chloride gas through it. Preparation 4 

w^o^ e-methanesulfonyloxy^^Wthanesuifonyloxy- 

yieldTS i ven b^L use Tan excess amount of one zoMthiophene was dissolved in 400 ml. of, pyruhne 

of the^LSants and it is practical to use an excess together with 23.4 g. of methanesulfonyl chloride and 

lo^toHne^ 25 50 m 6- of 4^imethylaminopyridine. The mixture was 

X For ' JSjffta th formation of the protected stirred under a nitrogen blanket ovenught a, ambien 

s^ing compounds, it is practical and economical to temperature, and was *en poured 

use an excess of the acylating or sulfonating agent, to and stirred vigorously. The solids were collected oy 

a^ur" Sete reason of L more expensive dihy- ^^T^ 

droxy starting compound. Excesses in the range of from 30 nol and diethyl ether The washed sol. ds ^ 

S 3Ko I bout 25% are conveniently used, when an vacuum dned at 60' C to obtain 32.5 g. of the desired 

excess of one reactant is desired. intermediate product, m.p. 195 -197 C. 

The following preparations and examples further Preparation 5 

^VSS^t^ISS^ 35 ^^^^y-l^n^y^ 
various standard analytical techniques as stated in the phenyl)benzo[b]thiopnene 
SuTprSrSo^ and examples. Nuclear mag- The synthesis , was earned. 

asrrssaasr ==« m gsKasssg* 

subsequent use as an acylatmg agent. j^ua* c 

Preparation! 45 m ' P ' Preparations 

benzoate was^issolved in 600 ml. of methanol, and 200 A 100 g. portton of of wate 

ml7f 5 N sodium hydroxide was added. The mixture g. of potassium hydroxide dissolved m 300 ml. or water 
i^TSffSU" for 48 hours, the 50 were added to 750 ml. of ^n«ured e^anol and the 
sXen^as evaporated, and the residue was dissolved flask was put m a cooling bath. A total of 164 * of 
talK? water The solution was cooled to below 10* a-bromc-4-methoxyacetophenone was then added ui 
C and w« Ta^Sfied wShcoW 6 N hydrochloric acid. small portions, and the mixture w» stirred for 10 mm- 
The pXt cSSized. and was collected by filtra- utes in the cooling bath ^.^.^"atu^^soT- 
rion and washed with methanol at -40' C. The solids 55 and then for 3 hours at ambient « m P« atu '%™ f 0 ' 

^Tp^^^'T^^ TteTw^ 

^tZS^^^Z^ of a^eSe^^organic layer was , washed twice ^ 

proved starting impound, having various „ ^^-^^ 

& rou P s - organic layer was then dried over magnesium sulfate, 

Preparation 2 filtered and evaporated under vacuum to obtain 202 g. 

6-acetoxy.2K4-acetoxyphenyl)benzoMthiophene of crude a-tf-metho W^^^^S^d 

Fomr g of 6-hydVoxy.2-<4-hydroxyphenyl>ben- none, winch was recrystallized from ™«^ 01 ™ 

zoSlhiophene was dissolved in 800 ml. of anhydrous 65 washed wrth hexane to obtam 158 g. of punf.ed prod 

aUowedioS overnight at ambient temperature, and in small portions to 930 g. of polyphosphonc acid at 85 
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C. The temperature rose to 95' C during the addition, EXAMPLE 2 

and the mixture was stirred at 90* C for 30 minutes after 

the addition was complete, and was then stirred an 6-benzoyloxy-2-(4-benzoyloxyphenyl)-3-[4-(2- 
additional 45 minutes while it cooled without external piperidinoethoxy)benroyl]benzofb]thiophene t hydro- 
heating. One liter of crushed ice was then added to the 5 chloride 

mixture, and an external ice bath was applied to control The process of this example was run as was the pro- 
the temperature while the ice melted and diluted the cess of Example 1, starting with the acid chlonde 
acid. Five hundred ml. of additional water was added, formed from 18.9 g. of 4-(2-piperidinoethoxy)-benzoic 
and the light pink precipitate was filtered off and acid, hydrochloride, and 20 g. of 6-benzoyloxy-2-(4- 
washed, first with water and then with methanol. The 10 benzoyloxyphenyl>benzo[b]thiophene. The reaction 
solids were dried under vacuum at 40' C. to obtain 1 19 mixture was stirred for 1.5 hours, and was then worked 
g of crude 6-methoxy-2-(4-methoxyphenyl>benzo[b]- up as described in Example 1 to obtain the desired prod- 
thiophene. The crude product was slurried in hot meth- uct as an oil. A small portion of the crude product was 
anoi, filtered, and washed with cold methanol, and the crystallized from denatured ethanol to provide an ana- 
solids were recrystailized from 4 liters of ethyl acetate, 15 lytical sample, m.p. 230*-233* C, the identity of which 

filtered, washed with hexane and dried to obtain 68 g. of was confirmed by nmr anriysis. 

purified intermediate product, m.p. 187--190.5' C 6t.30-2.50 (6H. m, NH(CH 2 CH 2 )CH2); 2^0-3.75 

Ninety g. of pyridine hydrochloride was added to a (6H, m, NH(CH 2 CH 2 )2CH2 and OCH 2 CH 2 N); 4.56 

flask equipped with a distillation head, condenser and (2H, m, OCH 2 CH 2 N); 6.77 (2H. d, J=9 Hz, aromatic o 

collecting flask, and was heated with stirring until the 20 to OCH 2 ); 7.10 (2H, d, J =9 Hz, aromatic o to OCO); 

temperature in the distillation head was 220' C. The 7.10-7.90 (17H. m. aromatic); 8:00-8.27 (6H, m. arc- 

distortion apparatus was then removed, the pot was mauc o to CO); 12.30-12.80 (IH, broad s. NH). 

cooled to 210* C, and 30 g. of the aboveprepared di- The next two preparations illustrate the acylation of 

methoxy intermediate was added. The mixture was sulfonyl-protected starting compounds. 

stirred at 210* C. for 30 minutes, and was then poured 25 Preparation 7 

into 250 ml. of ice-water. The precipitate was extracted 

into 500 ml. of ethyl acetate, and the organic layer was 6-beraenesulfonyloxy-2-(4.benzenesulfonyloxy- 
washed with 150 ml. of saturated aqueous sodium bicar- phenyl}-3-[4-{2.piperidinoethoxy)benzoyl]benzo.[b]thi. 
bonate and then with 150 ml. of saturated aqueous so- ophene, hydrochloride 

dium chloride. The organic layer was then dried over 30 An acid chloride was formed from 8.21 g. of 4-(2- 
magnesium sulfate, filtered and evaporated to dryness piperidinoethoxy)bcnzoic acid, bydrocWonde as de- 
under vacuum to obtain 25.5 g. of the desired intermedi- scribed in Example 1, and was combined with 10 g. of 
l^naduetmD >260* C 6-benzenesulfonyloxy.2-(4.benzenesulfonyloxyphenyl}. 

TTie next two examples' illustrate acylations which benzo[b]thiophene in 500 ml. of l,2^icWoroethane and 
Droduce compounds of this invention having acetyl and 35 treated with 22.9 g. of aluminum chlonde. The mixture 
benzovl R and R» groups, respectively. was stirred at ambient temperature overnight, and 

benzoyl K ana k groups, respec y ^ up M described in Example 1 above. The prod- 

EX AMPLE 1 uct was 15 g. of tan foam which would not crystallize. 

(Kicetoxy.2.(4-acetoxyphenyl>3.[4-(2.pi P eridinoe. A 1 g. sample of the crude ^ 
thoxy)benzoyl]benzo[b]thiophene, hydrochloride 40 column chromatography over a 4X20 cm. silica jel 

An acylating agent, in acid chloride form, was pre- column, eluting first with chloroform, and then with 
pared by combining 26.3 g. of M2-pir*ridinoethoxy)- 25% methanol in chloroform. The pi^M^ 
benzoic acid, hydrochloride. 36.5 g. of thionyl chloride fractions were combined treated with hydrochlonc 
anaT drop of dimethylformamide in 200 ml. of 1.2- acid to form the hydrochloride s*lU 
dichloroethane, and stirring the mixture under reflux 45 dryness under vacuum to provide the product as an oil, 
for 2 h^rsTnder a nitrogen atmosphere. The mixture the identity of which was confirmed byan absorrHion 
w^ thenTvaporated to dryness under vacuum to obtain maximum at 1645 cm- > in its infrared spectrum mdica. 
3? S chloride, tive of the -CO- function of the desired product It. 

hydrochloride, which was dissolved in 1 liter of 1.2- identity was further coined by its conversion to 
dichloroethane. To the solution was added 20 g. of 50 6-hydroxy.2K4-hydroxyphenyl>3-[4K2-pipendinoe. 
lacetoxy.2-(4-acetoxyphenyl)benzo[b]thiophcne and thoxy)benzoyl]-benzo[b]thiophenc in Example 6 below, 
the mixture was stirred vigorously. To it was then Preparation 8 

added, over about 3 minutes, 73.4 g. of aluminum chlo- 

ride. During the addition, the reaction mixture turned 6-methanesutfonyloxy-2<^ 

dark brown and hydrogen chloride evolved. The mix- 55 phenyl>3.[M2-pir^dirK>etiioxy)r^oyl]b^nzo[bl-thi- 

ture was then stirred for one hour, and was poured over ophene. hydrochloride 

1 liter of ice-water. The layers were separated, and the The acid chlonde was formed from 2.0 g. of 4-£- 
aqueous layer was extracted three times with 200 ml. pir^ridmoethoxy)benzotc acid, MrocWonde as de- 
portions of warm chloroform. The organic layers were scribed in Example 1, and ^ c ombm^ with 2 g. of 
combined and dried over magnesium sulfate, and were 60 ^ethfnesulfo^ 

then filtered and evaporated under vacuum to obtain a phenyl>benzo[b]thiophene m 50 ml. of dic^romcth- 
m^Sh-ydlow oil. which are not purified. The pres- ane. A 2.4 g. portion of lnfluorom ^ 
ence of the desired product was confirmed by thin layer was added, and the mixture was stirred overmght under 
chroma ography (TLQ on silica gel. eluting with 9/1 reflux. The reaction mixture was then poured over ice 
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anhydrous methanol. The mixture was evaporated to Preparation 1 1 
drvnesa under vacuum to obtain a white foam which 

SLoWed ta 18 ™. of boiling methanol. The solu- ft-methanesulfonyloxy^^ 

do" wlf coded to obtain 3.1 g. of the desired product, P hen y l>3-W2. P iperkluioethoxy)benzo y l)ben2otb]-th.. 

m.p.l28--130-C, which was identified by nmranaly- 5 ^ Mrochlonde ^ ^ roe ^ nesulfonyloxy . 2 . (4 _ 

^Sl 50-2 00 <6H in N-fCrfcCrhhCrh); 2.57-3.75 methanesulfonyloxyphenyl>344^2-bromoethoxy)ben. 

JlnwSffi^'OC^ 3-36 xoyl]benzo[b]thiophene was comb.nedw.th 5 ml. of 

fm s Crffi 3^(3^ s. CH,SO^; 4.45T2H broad piperidine. 25 ml. of anhydrous dunethylformam.de and 

J-k 1 S OCH^CHim- 697 (2HTd. J=9 Hz, aro- 10 150 mg. of potassium iodide. The mixture was stirred at 

U Z o OCH,V 7 25-7 80 (Mm aromatic* 8.25 ambient temperature for two hours, and was then evap- 

JK d J- PS f iomltiZ "! to O^ S)° W.7CM1.00 orated to dr^ess under vacuum. To the residue was 

J' ab son>tion in KBr for the added 25 ml. of saturated aqueous sodium bicarbonate 

1 L^O J22s !Sc^ * Straviolet absorp- and the mixture was exacted with two 25 ml porttons 

ketone CO appears a IMC cm. . 26 COO) 15 of ethyl acetate. The organic layers were combined and 

SSjESS? ( ° washed five times with 20 ml. portions of aqueous so- 

^he ne« two preparations demonstrate the synthesis dium chloride, dried over .nagnesium sulfate^ and evap- 

of^r^wh^hhaveleavinggroupsontheside ^~«SES£tt?^2 

chams - 20 the mixture was evaporated to dryness again. To it was 

Preparation 9 added 10 ml. of methanol, and the mixture was warmed 

6-methanesulfonyloxy-2-(4-methanesulfonyloxy- and evaporated down to about 8 ml. It was the. .cooled. 

Ph The acid chloride was prepared from 1. 1 g. of 4«2- 25 product was obtained. 
chloroethoxy)benzoic acid as described in Example 1. Preparation 12 

presence of 0.5 ml ^J^S^fSr^ " ^SffJS. of 6-methanesu.fony l0 xy-2-(4- 

v«uumtoobtiinl.9g.ofunpureproduc,.Chrom.tog ; 35 ^^^^^^Tto^S^ 

dStelSSc? 2hfch w^recrys^Ued^m methanol and the oil was worked up by pouring it «» » riL 

diate proauci, wmcn was saturated aoueous sod urn bicarbonate and extracting 

1650 cm. in tne inirarcu 10Q ^ of saturated aqueous sodium chloride 

foim and concentrated under vacuum to an oil. To the oily 

Preparation 10 residue was added 50 ml. of 3% hydrogen chloride in 

Se was overnight, and was then sis of the protected compounds which have been pre- 

poured into ice-water. The organic layer was separated, pared above. 

washed with sodium carbonate solution, dried and 55 EXAMPLE 3 

?^££2S£^"&^+ 6-hydroxy-2 M x^^^ 
Sm„rUt 9/1 toluene/ethyl acetate and the product- ^j^^^ 

the dis- washed with 300 ml. 
placement of side chain leaving groups w.th piperidine. was degassed under vacuum, and then nitrogen was 
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bubbled through it to remove all traces of ether. The rated to dryness to obtain a yellow foam, which was 
mixture was then acidified with 1 N hydrochloric acid. recrystallized from acetone to obtain 11 .9 g. of product, 
and then made basic with excess sodium bicarbonate. which was substantially identical to the product of Ex- 
The precipitate was collected by filtration and washed ample 3 above by nmr. ultraviolet and infrared analysis, 
with cold water to obtain 2.4 g. of crude product. It was S EXAMPLE 5 
purified on a 2 X 30 cm. column of silica gel, eluting first „:^ r Mi n r«. 
with 700 ml. of 5% methanol in chloroform, followed 6.hydroxy-2K4-hyroxyphenyl)-3-[4-(2-piperidinoe- 
by 1 liter of 10% methanol in chloroform. The impuri- thoxy)benzoyl]benxor>]tntophene 
ties came off first, and the product-containing fractions The crude product of Examp e 2 above, Mien- 
were combined and evaporated under vacuum to obtain 10 zoyloxy-2-(4-benzoyloxypheny^ 
1 78 g of yellow oil. The oil was dissolved in 6 ml. of thoxy)benxoyl]benzo[b]thiophene. hydrochloride, was 
a«tone?serfed Tand chilled in a freezer to obtain 1.2 g. combined with 400 ml. of ethane^ 400 ml. of water and 
cTpurif eTpVodu^t. m. P . 143M47' C. The identity of 55 ml. of methanesulfonic acid. The mixture was stirred 
?h/n^n« was Confirmed as follows- on the steam bath for 72 hours, and was then evaporated 
^^S^'S^nM-lMffiO. " down to an oUwhKA was diluted to about Miters^th 
m NfCHiCHihCHj); 2.30-2.45 (4H. ra. water. The aqueous solution was washed twice with 1 
N(CH 2 CH 2 "cH 2 ?2.W 2H, t. J=6 Hz, OCH 2 CH 2 N); liter portions of diethyl ether and was ^then thorougUy 
4.06 (2H, t, J=6 Hz. OCH 2 CH 2 N); 6.68 (2H, d. J=9H, degassed under vacuum, cooled to about 20 ami 
. w « l„. «,=Q Hz Jwtw7=2 made basic with aqueous ammonia to pH 8.4. The prod- 
Hz.mof (2H m d. J £?Hz, 20 uct which precipitated was collects > by ^at j,and 
"„"L'Vo OCH,CHiNV 7 1 8 (2H. d. J = 9 Hz, arc- vacuum dried, and was then recrystallized from about 
S° om- 7 25 OH d J =9 h" H4 of benzothio- 80 ml. of acetone. The product was vacuum dned at 40' 
Xne ring ?M6 (X d '/= * Hz, aromatic o to CO); C.toobtain 18.1 g. of crystals which was found by nmr 
9 72 (2H?b oadtoH . Ultraviolet spectrum in ethanol: mass spectrum, infrared and ultraviolet , inalysu to be 
■klL S 290 nm! (34,000). Electron impact mass spec- 23 substantially identical to the product of Example 3. 
trum M+ at m/e 473. EXAMPLE 6 

EXAMPLE 3A 6-hydroxy-2-(4-hydroxyphenyl)-3-[4-(2-piperidinoe- 

tho^oy 1 ^ 

me thanesulfony P .oxyphenyl)-3-[4-(2.piperidinoethoxy)- benzotb]thk,phene ^yrochlonde ^ which prep^cd 

benzoyl]benzop,]thiophene was dissolved in 100 ml. of in Preparation 6 above w ^ ed » 3 ?° ™ K of ™£ 

Ktranydrofuran and & ml. of methanol, and 10 ml. of 5 tured ethanol and 30 ml of N sodium 1 yroxu e under 
N sodium hvdroxide was added. The mixture was 35 a nitrogen atmosphere, and stirred under reflux for two 

SrS tor 16hou« at ambient temperature, and was hours. The mixture was then ^»&' a ^ 

Jen worked up by the procedure of Example 3 above and the r^ue waived ^ 

«Kt«in ^ s d nf a vellow solid The impure product was washed with 800 ml. ot aietnyi etner. i nc a4jicw«> 

was pu fied fe^m^roml^hy silica gel. layer was made acid to P»™™*»f^ omc 
duting with a gradient solvent from 5% methanol in 40 acid, diluted to 6 liters with idddniud water, and 

cWorofomi to 30% methanol in chloroform. The pro- washed twice with 2-liter portions of diethyl etherThe 

ouctSn™nmg fractions were evaporated to obtain aqueous layer was degassed under 

1 85 Tof oily product, which was recrystallized from basic to pH 8.4 with aqueous ammonia. The resuhmg 

' » * - — — «■ »" „ 2SSS^»SS£S5r-'S 

141 ^. expected product A final recrystallization of the prod- 

EXAMPLE 4 uct from acetone provided light tan crystals which by 

The oily product of Example 1 above, 6-acetoxy-2-(4- 50 above. . Mt u-t. „f the dihv- 

acetoxyphenyl).3-t4-(2-piperidinoethoxy)benzoyl]ben- The next example jUustrates a synthesis of the Miy- 

zoMtKhene^y^ was dissolved in 700 ml. droxy compound of this invention from an 'nterme<hate 

of IS I ami 100 ml. of 5 N sodium hydroxide. The having a leaving group on the side cham by d spU«- 
Sre wasrtirred at ambient temperature for two ment of the leaving group w,th pipendme and cleavage 
hours, and was then evaporated to an oil under vacuum 55 of the protecting groups in a angle step, 
at a temperature below 40' C. The residue was dis- EXAMPLE 7 

solved in 500 ml. of water and washed twice with 500 . .. , .... „ i „ r ;ji nn ,. 

ml. Srtions of diethyl ether. The aqueous layer was ^^y'^^^JgS^ 
aciclified to dH 2 with cold 50% aqueous methanesul- thoxy)benzoyl]benzotb]thiophene 
oS alid d&To about 3 liters\nd washed twice 60 A 1.5 g. portion of ^S^SSS^ 
with 1 liter portions of diethyl ether. The aqueous layer methAnesulfonyloxypbeny^ 
w« then separated, thoroughly degassed under vac zoyt>ben20 Mtbiophene, hydrochloride, was combuied 
Turn, and madTbSc with aqueous ammonia. The re- with 25 ml. « Lf^^Z 
sXte souds were collected by filtration and vacuum and 150 mg. of potassium iodide. ™d was surred for 
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silica gel plates, using a 9/1 mixture of chloroform/me- The mixture was stirred at ambient temperature for 2 
thanol as the eluting solvent As the reaction went on, hours, and then under reflux for 2 hours more. The 
the spot indicating the protected comopund gradually mixture was then cooled, and to it was added 200 ml. of 
disappeared, and was replaced, first by spots indicating chloroform. The mixture was washed with 100 ml. of 
the two possible mono-protected compounds, and then 3 aqueous sodium chloride solution, and the organic layer 
by a spot indicative of the desired product. was dried over magnesium sulfate, filtered and evapo- 

_ v . _ 0 rated to dryness under vacuum at 40 - C. A white foam 

EXAMPLE 8 was obtained, which was determined to be the desired 

6-hydroxy-2-(4-hydroxyphenyl)-3-[4-(2-piperidinoe- product 
thoxy)benzoyl]benro[b]thiophene ( hydrochloride 10 nmr spectrum: 81.50 (6H, m, N(CH2CH2):CH2); 2.24 
Under a nitrogen blanket, a mixture of 3 g. of 4-(2- (3H ( s, CH3CO); 2.32 (3H, s, CH3CO); 2.46 (4fl, broad 
piperidinoethoxy)benzoic acid, hydrochloride, 2 drops t, J=5 Hz, NCC&CHzhCJh); 2.72 (2H, t, J=7 Hz, 
of dimethylformamide, 2.5 ml. of thionyl chloride and OCH2CH2N); 4.06 (2H, t, J =7 Hz, OCU2CH2N); 6 74 
40 ml. of chlorobenzene was heated at 70*-75* C. for ( 2 h, d, J=9 Hz, aromatic o to OCH2); 6.95 (2H, d. J=9 
about one hour. The excess thionyl chloride and 15-20 15 H2( aromatic o to OCOCH3); 7.05 (1H, q, J**.//5 =9 Hz 
ml. of solvent were then distilled off. The remaining ^ Jhshi = 2 Hz, H5 of the benzothiophene ring); 7.42 
suspension was cooled to ambient temperature, and to it ( 2 H, d, J = 9 Hz, aromatic m to OCOCH3); 7.70 (2H, d, 
were added 100 ml. of dichloromethane. 2.7 g. of 6- j=9 Hz, aromatic o to CO). The signals for H4 and H7 
methoxy-2-(4-methoxypheny0benzo[b]thiophene and of ^ benzothiophene ring were somewhat obscured by 
10 g. of aluminum chloride. The solution was stirred for 20 other pealtS( b ut appeared between 87.75 and 7.80. The 
about one hour, 7.5 ml. of ethanethiol was added, and i n f ra red spectrum in chloroform showed a strong maxi- 
the mixture was stirred for 45 minutes more. Then 40 mum at cm.- 1 , attributable to the acetate ester 
ml. of tetrahydrofuran was added, followed by 1 5 ml. of gr0U ps. The high resolution mass spectrum showed ra/e 
20% hydrochloric acid, with an exotherm to reflux. 557.1 86, 
Fifty ml. of water and 25 ml. of saturated aqueous so- 25 

dium chloride was added. The mixture was stirred and EXAMPLE 11 

allowed to cool to ambient temperature. The precipitate 6-dodecanoyloxy-2-(4-dodecanoyloxyphenyl)3-[4-(2- 

was collected by filtration and washed successively pipcridinoethoxy)benzoyl]benzo[b]thjophene 

with 30 ml. of water, 40 ml, of 25% aqueous tetrahydro- ^ proccss of this examp ie was carried out as de- 

furan, and 35 ml. of water. The solids were then dried at 30 aboyc fa Examp i e l0( lt9 g . 0 f Uuroyl 

40' C. under vacuum to obtain 5.05 g. of product, which chloride ^ ^ acylating agent. The evaporation of the 

was identified by nmr. washed reaction mixture gave an oil, which was puri- 

81.7 (6H. m, / |« CH2C ^ C ; H ?k nu I or^Tv ^ * chromatography over a 2 inchx3 inch silica gel 
NCH2>, 3.5-4.1 (4H, m NCH 2 ); 4.4 (2H m, OCH2), ^ d ^ ^ w/1 ch i oroform / mc thanol. The 

6.6-7.4 (9H, m, aromatic); 7.7 (2H, d, aromatic o to CO); 35 p ^ uct ^ ntaining foedom were combined and con- 
9.8 (2H, m, OH). centrated under vacuum at 40* C. for 12 hours to obtain 

The following group of examples illustrates the prep- which was confirmed to be the desired 

aration of ester derivatives of this invention from the ^ fey • fttrong absorplion at 175O cm.-» on the 

dihydroxy compound. ^ infrared spectrum in chloroform, attributable to the 

EXAMPLE 9 ester carbonyl groups. The field desorption mass spec- 

- ~ n — -u- tj trum showed the correct molecular ion, m/e 837.494, 

6.trifluoroa«toxy-M4.^ ™ dcs ired product Hie nmr spectrum was poorly 

(2-piperidmoethoxy)benzoyl]benzo[b]ttoophene, tn- J^J^ 

fluoroacetate 

One g. of 6-hydroxy-2-(4-hydroxyphenyl>3-[4-(2- 45 EXAMPLE 12 

P iperidinoethoxy)benzoyl]benzoD)]thiophene^w dis- ^tho^carbonyloxy^-C^ihoxycarbonyloxy- 
solved in 10 ml. of tetrahydrofuran and combined with 

0 25 ml. of trifluoroacetic acid and 1 ml. of tnfluoroace- U pipenoinocuio*y joc uy j 1 j 

tic anhyride. The mixture was stirred for 5 minutes, and P*ene ^ ^ 

then was evaoorated to a pale green 01 under vacuum 50 inc process 01 uus « ^r. # u„i 

So' C A Mdd^nMion high resolution mass spec- bribed above in Example 10. using 1.0 g. of rthyl chlo- 

Sum showed m/e 665^28. correct for the desired dies- roformattas the acylatmg agent The ^pc«a« « of 

™ , mfraredspectrum in deuterochlorofonn showed the washed reaction muture provided a pale green o.l 

r«S g rnto at 1800 cm.-' attributable to the which ^confirmed to be the 

CF } C0 2 carbonyl in addition to the ketone carbonyl 55 carbonyl. ^sorption at 1762 cm .-in to"/™^** 

illZ«i«r«ViMn em - 1 trum in chloroform. The high resolution mass spectrum 

*lg£ oration of the product after several days showed m/e 617.207. The nmr spectrum was consistent 

tSSUSeS- ^ ° f S-"(~7 Hz. OUCH* 1.41 (3H. t, J=7 Hz, 

groups had occurred. ^ , M (6H< m> n( ch jC Hz)iCH2); 2.61 (4H. m. 

EXAMPLE 10 N(CH2CH2)2CH2); 2.85 (2H. t. J =7 Hz, OCH2CH2N); 

e-acetoxy-2K4-acetoxyphenyl)-3W2- pi pendinoe- J" ffi « W^lS^J^SSweM 

thoxy)benzoyl]benzo[b]thiophene Hz, OCH 2 CH 3 >, 4.34 (2H. q, J = J^°£™-Hti. °- '=> 

Two g. of 6-hydroxy-2Vhydroxyphenyl)-3-[4-(2- (2H, d. J=9 Hz, 1?^™°°^*$™* 
piperidmMthoxy)benzoyl]benzo[b]thiophene was dis- 65 d, J=9Hz,aroMUcotoO^C2H,>,7.15(lH,q. J-9 

Xi in 30 ml. of tetrahydrofuran, and 3.5 g. of potas- Hz, J =2 Hz. H5 of b^ophene nng ; 7.44 (2H d 

sium carbonate was added. The vessel was blanketed J=9 Hz, aromaticm to OC0 2 <iHj); 7.63 (1H d, .J-9 

with nitrogen and 0.9 g. of acetic anhydride was added. Hz. H4 of benzothiophene nng>, 7.72 (2H, d. J -v m, 
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aromatic o to CO); 7.73 (1H, d, J - 2 Hz, H7 of benzo- in chloroform; A*ax (<): 296 (32.500) on the ultraviolet 

thiophene ring). spectrum in ethanol. 

The following example shows a preferred synthesis 

EXAMPLE 13 0 f a preferred salt. 

6-benzoyloxy-2-<4-benzoyloxyphenyl)-3-[4-(2- 5 EXAMPLE 15 

piperidinoethoxy)benzoyl]benzo[b]thiophene« hydro- . 

chionde 6-hydroxy-2-(4-hydroxyphenyl)-3-(4-(2-pir*ndinoe- 

A 2 g. portion of 6-hydroxy-2-(4-hydroxyphenyl)-3- thoxy)benzoyl]benzo[b]thiophene, hydrochloride 

f4^2-piperidinoethoxy)benzoyl]benzo[b]-thiophene was Five hundred mg. of the product of Example 3 was 

suspended in 35 ml. of chloroform, and 3.5 g. of potas- 10 dissolved in 20 ml. of tetrahydrofuran, and the solution 

slum carbonate was added. The flask was blanketed was dried over 4A molecular sieves. Hydrogen chloride 

with nitrogen, and 2 mg. of 4-dimethyUminopyridine gas was then bubbled through the solution, and a pale 

S 1 2 g of^nzoyl chloride were added. The mixture ^™ Precipitated -^^P^ r ™* 

was heaLd in an K? C. oil bath for 4 hours under reflux, tooted by filtrat,on, washed with diethyl ether and vac- 

Ind was then poured into a large amount of aqueous 15 mun dned , at ambient ^Pg^^^^^J 

sodium chloride solution. The mixture was then ex- the desired product m.p. W-™?^*™^ 

tract* three times with 50 ml. portions of chloroform. ^trum m ethanol showed W (c) 222 nm. (29,000), 

and the organic layers were combined land washed with ■ * ^ >• dm ^ ?6 m( 

aqueous sodium chloride solution and dried over mag- N(C h 2 cH 2 )2CH2); 3.40 (6H, m. NCCHiCHihCH: and 

nesium sul ate The solution was then filtered, and hy- ^jrfffi. (2H , m , OCH 2 CH 2 N); 6.66 (2H, d. 

drogen chloride gas was bubbled through it. Solvent J=9 k 2 D „ oraa tic Q V t0 OH ); 6.85 (1H. q, J = 9 Hz and 

was then removed under vacuum, leaving a gray oil, J = 2 H5 of ^0^^ ring); 6.95 (2H, d, J=9 

which was triturated with denatured alcohol and aromatic o to OCH 2 CH 2 N); 7.15 (2H, d, J-9 Hz, 

seeded with an authentic sample of the desired product ^ m t0 0H); 7t23 0H| d( J==9 H z, H4 of benzo- 

to obtain white crystals, which were washed with di- thiophene ring); 7.34 (1H, d, J=2 Hz, H7 of benzothio- 

ethyl ether and recrystalhzed from dichloromethane/e- hcne ring); ? fig (2H ^ ^ J = 9 HZt aromatic o to CO); 

thanol to obtain 1.86 g. of the desired product, m.p. 9 ?6 ^h, broad s, OH); 10.40 (1H, broad s, NH). 
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6-hydroxy-2-(4-hydroxyphenyl>3-[4-(2-pipendinoe* 
6-methoxy-2-(4-methoxyphenyl>3-[4^2-pipendmoe- thoxy)benzoyl]benzo[b]thiophene, hydrochloride 
thoxy)benxoyl]benzo(b]thiophene, hydrochloride A mixture of 1.5 g. of 4-(2-piperidinoethoxy)-benzoic 

A 3 g. portion of 4-(2-piperidinoethoxy)-benzoic acid, acidf hydrochloride, 20 ml. of chlorobenzene, 3 ml. of 
hydrochloride, was combined with 20 ml. of 1,2- 35 thionyl chloride and 2 drops of dimethylformamide was 
dichloroethane and 2 drops of dimethylformamide at stirred at 75 # -79' for 2 hours, to prepare the corre- 
-20* C, and 4 ml. of phosgene was added. The mixture sponding acid chloride. Vacuum was then applied, and 
was stirred for 90 minutes while the temperature was ^ temperature dropped to 65*. Distillation was contin- 
slowly raised to reflux, and then for 30 minutes at reflux. ue< j unt j] the pot temperature was 90*. Twenty ml. of 
An additional 80 ml. of 1,2-dichlorocthane was added, 40 additional chlorobenzene was added, and the mixture 
and then 2.7 g. of 6-methoxy-2-<4-methoxypheny])ben- was redistilled to a pot temperature of 90\ and was then 
zofbjtbiophene. An 8.68 g. portion of aluminum chlo- cooled. To the mixture was added 15 ml. of dichloro- 
ride was added, and the mixture was stirred for 3 hours. methane, 1.35 g. of 6-methoxy-2-{4-methoxyphenyl> 
An additional 2.66 g. of aluminum chloride was added, benzo[b]thiophene, 5 8* of aluminum chloride and 15 
and the mixture was stirred for 16 hours more. The 45 mi, Q f additional dichloromethane. The mixture was 
mixture was poured into a large amount of 1/1 di- stirred at 27*-29* for 90 minutes, and then 1.6 ml. of 
chloromethane/dilute aqueous hydrochloric acid. Ad- ethanethiol was added. The mixture was stirred with 
ditional dichloromethane containing a little methanol cooling to maintain it at or below 35 # . After 30 minutes, 
was added until distinct layers separated. The water the mixture was worked up as described in Example 8 
layer was extracted several times with dichloromethane 50 above, except that only 18 ml. of tetrahydrofuran and of 
containing a little methanol, and the organic layers were water were used, to obtain 2.6 g. of the crude desired 
combined and washed with water and with aqueous product, m.p. 217% which was found to be substantially 
sodium chloride. The organic layer was then filtered identical to the product of Example 8 by nmr and thin 
and evaporated to an oil, which was dissolved in dichlo- layer chromatography, 
romethane and a little methanol, and extracted with 55 EXAMPLE 17 

about 20 ml. of 5% aqueous sodium hydroxide, and then CA 

with water, aqueous ammonium chloride and water. 6-hydroxy-2-(4-hydroxyphenyl)-3-t4-{2-pipendmoe- 
The organic layer was then evaporated to about 4 g. of thoxy)benzoyI]benzo[b]thiophene, hydrochloride 
oil, which was dissolved in acetone. Diethyl ether was The process of Example 16 was followed once more, 
added, and impurities precipitated and were filtered out. 60 except that 1.8 ml. of ethanethiol was used, and a differ- 
The filtrate was evaporated to about 3.4 g. of foam, ent work up procedure was applied as follows. The 
which was purified by preparative high-pressure liquid mixture was stirred for 30 minutes after the addition of 
phase chromatography on silica gel, eluting with 1.5% the ethanethiol, and to it was added 4 ml. of methanol, 
methanol in chloroform. The producwcontaining frac- producing vigorous evolution of gas and a temperature 
tions were combined and evaporated to obtain the de- 65 rise, with cooling, to 30' C. Six ml. more methanol was 
sired product as 1.88 g. of yellow oil; m/e 501.198 by added, followed by 5 ml. of 20% hydrochloric acid and 
electron impact high resolution mass spectrometry; 18 ml. of water, while the mixture was held at about 25 
absorption maximum at 1650 on the infrared spectrum C. The mixture was stirred for about 30 minutes, and 
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was then filtered. The solids were washed twice with 25 on silica gel, eluting with methanol. The melting point 

ml. portions of water and twice with 25 mL portions of of the main product was 216* C. dec. Its identity was 

diethyl ether. The solids were dried, and found to be confirmed by 90 mHz nmr in CDCh, which showed the 

2.55 g. of the crude desired product, m.p. 219* C. dec, following characteristic features, 

essentially identical to the product of Example 8 by nmr 5 61.6 (m, 2H, WHzCHihCHi); " < m ' 

and thin layer chromatography. N(CH 2 CH2h); 3.1 (in. 4ft N<CH 2 CH 2 ) 2 ); 3.3 (m, 2H, 

CHzNCCH^s); 3.7 and 3.9 (s, 3H, OCH 3 ); 4.5 (n, 2H, 

EXAMPLE 18 OCH2) 6.7-7.8 (m, 1 1H, aromatic). 

Purification of 6-hydroxy-2-(4-hydroxyphenyl)-3-[4- The following reports of biological tests illustrate the 
(2-DiDeridinoethoxy)benzoyl]benzo[b]thiophene, hy- 10 usefulness of the. compounds of this invention. The 

drochloride compound used in many of the tests reported below was 

Two hundred g. of crude 6-hydroxy-2-(4-hydroxy- the dihydroxy compound, 6-hydroxy-2-(4-hydroxy- 

phenyl)-3-[4-(2-piperidinoethoxy)ben2oyIlbenzo[b]thic- p henyl)-HM2*piperidinoethoxy)ben2pyl]-benzo[b]thi* 

phene, hydrochloride, typical of the product of Exam- ophene. 

pie 16 above, was added to 4400 ml. of methanol and 60 15 The first test reported below is used to determine the 

ml. of deionized water in a 5-liter flask. The slurry was estrogenic potency of compounds. It is well known that 

heated to reflux, whereupon most of the crude product many compounds having antiestrogenic activity also, 

went into solution. The remaining solid was removed typically, have estrogenic activity. As has been ex- 

by filtration under vacuum, using a filter aid pad. A plained, estrogenic activity is a liability in an antiestro- 
distillation head was then attached to the flask, and 20 ge n, and thus it is important to identify antiestrogens 

solvent was distilled off until the volume of the remain- having a minimum amount of estrogenic activity, 

ing solution was about 1 800 ml. The heating mantle was { 
then turned off, and the solution was cooled very 

slowly overnight, with constant stirring. The crystalline Estrogenic Response Test 
product was then collected by vacuum filtration, and 25 ^ t£St was conducted with immature 40-45 g. 
the flask was washed out with filtrate to obtain all of the ^ immature H-13 g. mice, and adult ovariec- 
product. The crystals were washed on the filter with tomi2C d a ^ The rats were tested in groups of six, and 
two 100 ml. portions of. cold (below 0 C.) methanol, in Qf ^ A]l of ^ laboratory animals 
and the washed product was dried at 60* C. under vac- standardized strains and were equilibrated to 
uum to obtain 140 g. of dried product. , . the laboratory before the test started. Each test was 
The product was slurried in 3000 ml. of methanol and administering the test compound daily for 
42 ml. of water, heated to reflux and cooled very ^ / ^ ^ subcutaneous injection or by oral ga- 
slowly. The product was filtered and dried as above to ^ mdicatcd Maw . m the reports of individual 
obtain 121 g. of highly purified product, m.p. 259 -ZOO experiments. Untreated control animals were included 
C. 35 m each experiment, along with animals to which estra- 
EXAMPLE 19 diol was administered subcutaneously. The estradiol- 
■» tA • -t* _ treated animals provided positive controls, showing the 
Mtfelbaxy-W^ physiological effect of a potent estrogen on the individ- 
thoxy)benzoyl]benzo[b]thiophene, hydrochloride ^ group of animals used in the experiment The usual 
A mixture of 9 g. of 4-<2-pipendinoethoxy tenzoic 40 ^^^ionvas 0. 1 mcg./day, which dose approx- 
acid, hydrochloride, l(X)ml.of chlorobenzene, 15 ml. of f^ f ^^ical level, 
thionyl chloride and 5 drops of dimethylformamide was i*at*s ^PW^ treated for lhrec days and 
stirred at 75'-79* C. for 2 hours, to prepare the ^corre- ^ fourth day, and the uteri were re- 
sponding acid chloride. Excess £™ ™ S^^J 'tissue, and blotted with 
part of the chlorobenzene was removed by 45 ^° pcr towcls . The uteri were weighed to the nearest OA 
under vacuum to a maximum pot temperature of 85 C. P a P cr «> wc »- 

Fifty ml. of additional chlorobenzene was added, and f representative 
the distillation of 85' C. was repeated. The residue was ^ dose^ of estradiol and of the corn- 
then dissolved in 100 ml. of dicmoromethane. and to U «J™^™££ Ze ^n as the total of the 

cooled. To the mixture was added 108 ml. of tetrahy- numbers above. 

drofuran. followed by 30 ml. of 20% aqueous hydro- 55 TABLE I , 

chloric acid and 108 ml. of water. The water phase was Treatment uterine Weight 

then removed, and was extracted with 50 ml. of dichlo- immature rati " 

romethane. The organic layers were combined, and E _ eriroent A ~ 

extracted with 90 ml. of water. The organic portion was gE5_- 23.0 mg. 

then dried over sodium sulfate, and evaporated to a 60 EaitdM. as meg.. «. 74.6 

solid under vacuum. About 31 g. of wet crude product 

Example 3, 3 mcg~, tc ' 

was obtained. Eampie 3. 30 meg., t.c. ».4 

The crude product was slurried in 200 ml of hot W. 3. ~ »J 

chlorobenzene, and the slurry was cooled in an ice bath gS^y* " 

and filtered at 5* C The solids were washed with 30 ml. 65 23.8 , - 

of chlorobenzene, and dried under vacuum to obtain Estradiol. 0.3 meg., *.& 56.8 

10 6 s of the desired product. About 1 .8 g. of additional Eompk 3, 3 me*, oral " 

product was obtained by chromatography of the filtrate E»«npie 3, 30 meg. or*i 



34.5 
34.4 
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TABLE I-continued 
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Treatment 



Uterine Weight 



Eumple 3, 300 meg., oral 
Example 3, 3 meg., oral 
Experiment C 
Control 

Estradiol. 0.3 meg., sx. 
Example 9, 3 mg., i.c. 
Example 10, 3 mg., s.c. 
Example 11, 3 mg., s.c. 
Example 12. 3 mg , i.e. 
Example 13, 3 mg., s.c. 
Example 14, 3 mg.. t.c 



33.2 
34.4 

23.4 mg. 

63.1 

31.3 

30.8 

37.1 

35.8 

39.6 

35.1 



Immature mice 



Experiment D 
Control 

Estradiol, 0.03 meg.. sx. 
Estradiol, 0.09 meg., ic 
Estradiol. 0.3 mcg^ t.c 
Example 3, 0.03 meg., tx. 
Example 3, 0.3 meg., t-c. 
Example 3, 3 meg,, s.c. 
Example 3, 30 meg., s.c. 
Example 3, 300 meg., i.c. 
Example 3, 3 mg., s.c. 

Mature ovariectomixed mice 



10.6 mg. 

33.3 

48.2 

50.3 

19.0 

19.3 

22.9 

23.9 

19.3 

14.6 



Experiment E 
Control 

Estradiol, 0.03 meg.. sx. 
Estradiol, 0.1 meg,, s.c 
Estradiol 0.3 meg.. s.c 
Example 3. 0.3 meg., *.c. 
Example 3, 3 meg., s.c. 
Example 3, 30 meg., s.c. 
Example 3, 300 meg., s.c 
Example 3, 3 mg., tx. 



12.3 mg. 

25.8 

44.2 

65.9 

18.2 

25.6 

26.2 

24.8 

23.1 



10 



15 



20 



25 



30 



The experiments reported next below are antiestro- 
genic response experiments, in which the test animals 35 
were treated both with estradiol and with the same 
compound of this invention used in the experiments 
above. The purpose of the experiments below was to 
determine the extent to which the estrogenic response 
of estradiol could be inhibited by treatment with com- 
pounds of this invention. 

Test 2 



40 



45 



50 



Antiestrogenic Tests 
The same standardized types of laboratory animals 
which were used in the experiments described above 
were also used in these experiments. A compound of 
this invention, identified below by its example number, 
was administered, orally or subcutaneously, together 
with subcutaneous estradiol. Untreated control animals 
were used in each experiment. The dose of estradiol in 
each experiment is given in the first line of each table, 
followed by the doses of the compound of this invention 
which were given along with the established dose of 5J 
estradiol to produce inhibition of the estrogenic effect 
of the estradiol. The dosage and sacrifice schedule, and 
the method of determining uterine weights and report- 
ing data, were the same as the methods described above 
under Test 1. 



TABLE II 



Treatment 



Uterine weight 



Mature ovariectomized mice 
Experiment A 
Control 

Estradiol, 0.3 meg., sx 
Example 3. 0.3 meg., uc. 
Example 3, 3 meg., i.c 



12.3 mg. 
65.9 
54.9 
44.7 



60 



65 



30 

TABLE II-continued 



Treatment 



Uterine weight 



Example 3, 30 meg., (.c. 
Example 3, 300 meg., s.c 
Example 3, 3 mg-, sx. 

Immature mice 



Experiment B 
Control 

Estradiol, 0.3 meg., s.c. 
Example 3, 0.03 meg., tx. 
Example 3, 0.3 meg., ax. 
Example 3, 3 meg., sx. 
Example 3. 30 meg., tx. 
Example 3, 300 meg., sx 
Example 3, 3 mg., tx. 

Immature rats 



Experiment C 
Control 

Estradiol, 0.3 meg., sx. 
Example 3, 3 meg., oral 
Example 3, 30 meg., oral 
Example 3, 300 meg., oral 
Example 3. 3 mg.. oral 
Experiment D 
Control 

Estradiol, 0.3 meg., s.c. 
Example 3, 3 meg., s.c. 
Example 3, 30 meg., tx. 
Example 3, 300 meg., s.c. 
Example 3, 3 mg.. sx. 
Experiment E 
Control 

Estradiol. 0.09 meg., sx. 
Example 3, 3 meg., ax. 
Example 3, 30 meg,, sx. 
Example 3, 300 meg*, sx. 
Example 3, 3 mg., sx. 
Experiment F 
Control 

Estradiol, 0.15 meg., sx. 
Example 3, 3 meg., s.c 
Example 3, 30 meg., sx. 
Example 3, 300 meg-, sx. 
Example 3, 3 mg., sx 
Experiment O 
Control 

Estradiol, 3 meg., sx. 
Example 3, 3 meg., sx. 
Example 3, 30 meg., sx. 
Example 3, 300 meg., sx. 
Example 3, 3 mg., sx. 
Experiment H 
Control 

Estradiol, 30 meg., sx. 
Example 3, 3 meg., sx. 
Example 3, 30 meg., sx. 
Example 3, 300 meg., ax. 
Example 3. 3 mg.. a>c 
Experiment 1 

Control 

Estradiol 0.3 meg.. S.& 
Example 9, 3 mg., ax. 
Eumple 10, 3 mg.. sx. 
Example 11, 3 mg-^c. 
Example 12, 3 mg., ax. 
Example 13, 3 mg., tx. 
Example 14, 3 mg., tx. 



31.1 
22.1 
21.3 



10.6 mg. 

50.3 

41.3 

40.6 

26.5 

18.9 

14.6 

13.9 



23.8 mg. 

56.8 

53.0 

46.7 

31.3 

30.6 

21.1 mg. 

71.5 

53.6 

33.7 

30.7 

28.0 

30.0 mg. 

44.9 

42.5 

33.8 

33.7 

31.0 

30.0 mg. 

50.9 

49.4 

40.9 

36.5 

36.2 

24.8 
84.4 
71.9 
42.2 
33.7 
30.2 

24.8 mg. 
113.2 
92.7 
60.2 
48.9 
33.1 

25.4 mg. 

63.1 

38.1 

32.2 

40.0 

31.8 

41.1 

37.3 



The following test was carried out to determine if the 
compounds of this invention could reverse an estro- 
genic response, when administration of the compound 
was started after the estrogenic response had become 
established. 
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pctitor which could be the compound to be tested, that 
Teat 3 0 f Example 3, or additional unlabeled, estradiol. All 

Regression Tests assays were performed in duplicate, and all assays in a 

- - . r n ^ riven exocrimental group were carried out on aliquots 

The same basic scheme of Tests land 2 was foi owed £*' n £^ 
in this experiment, except that the adminatration of 5 ""^J^^ 

estradiol was begun before the J^SS^SLa was ended at theTpeci- 

^SadToT alone was administered to groups of ani- and 0.1% of dextran at pH 8. The samples wens^ri 
mals at the rate of 0.1 mcg./day for three, four, six, and frequently for fifteen minutes at 4 C, and then centn- 
eittht days and each group of animals was sacrificed on fuged at 800xG at the same temperature for fifteen 
the day after the last treatment day. The mean uterine 13 m i nute3 . The supernatant from the centrifugation con- 
weights of these groups of animals, respectively, were ^ C ytosol preparation, free of unbound estra- 
97.9, 97.3, 1 19.9 and 1 12.3 mg. diol and estradiol-competitors, which were adsorbed by 

One group of compound-treated animals was given ^ cria rcoal. 

estradiol at 0.1 mcg./day for three days, and was given ^.hatf ml. aliquot of supernatant was trans- 
0 1 meg of estradiol and 1 mg. of the compound of this 20 f ^ md to a M mL vial of scintillation solution, and DPM 

invention on the fourth day. The animals were sacn- was measurcd b y liquid scintillation spectrometry. The 

ficed on the fifth day and their mean utenne weight was difrcrencc between total DPM in control samples con- 

56.4 mg. ai taining only labeled estradiol, and that observed in the 

Another group of treated animals was given 0. 1 meg. of 10 Q0 nM of unlabeled estradiol was consid- 

of estradiol per day for three days and was given 0 1 25 ^ ^ fic ^ concentration of unla- 

mcg. of estradiol and 1 mg. of the <* m P 0U ™ f tfcs qJ Qn ^ curve which corre- 

invention on each of the following three days. The ^ Qf ific binding was de . 

animals were sacrificed on the seventh day and their spono^ ^ ^ ^ mmWbon on the inhibition 

mean uterine weight was 57.0 mg. comoound of this invention which corre- 

Afmalgroupofcomrx^ 30 c ™° f £^ 

0.1 meg. of estradiol on each of three days, and was then -m^tWRBA^ was calculated as the concentra- 

°lief w^^ 21 the concentration of the test compound which gave 

■tsWSS iSLS. -hw - " !0 £SS»» — <-M - « *. «• - 

thTSSTday of this experiment, since the animals had and for periods of one half hour, one hour and 24 hours 
been Towing through the long period of the expert- m various tests. The table below lists the relatrve bind- 
mcnt and their mean uterine weight was found to be i ng affinities which were found m a number of expen- 
"mg. 40 ments, carried out as described above, at the vanous 

The results of the experiments reported in this test conditions listed in the headings of the table, 
clearly show that the compounds of this invention are TABLE III 

capable of reversing an established estrogenic response 
when the compounds are administered after the re- 
sponse is established. 45 

Additional experiments have been done to determine 
the ability of the compounds of this invention to bind to 
the estrogen-receptor, and their rate of dissociation 
from the receptor, relative to the rate of dissociation of 
estradiol. 50 
Test 4 

Relative Binding Affinity Tests 
A group of immature 40-45 g. female laboratory rats 
of a standardized strain were sacrificed, and their uteri 55 
were promptly removed and dissected free of adhering The compounds of this invention nave also oeen 
fat and other extraneous tissue. The uteri, which were icsXc ^ t o determine the facility with which they dissoci- 
constantly kept cold, were homogenized in a buffer atc f rom the estrogen receptor, 
which contained 10 mM tris(hydroxyroethyl)anunome- 

thane, hydrochloride and 1 .5 mM ethylenediaminetetra. 60 i esi 3 

acetic acid at pH 7.4, at a concentration of 1 uterus/ml. Dissociation Tests 

The homogenate was then centrifuged for one hour at preparation was made as described in Test 

1 00,000 xG at 4- G. and the supernatant, containing the £*^^^Z of 2 uteri per ml. One-half ml. 
cytosol fraction, was retained. aliouots of the cytosol preparation were incubated for 

One-half ml. of the cytosol preparation was ^ added to 65 ahquoj to uxt ^ P M of the compound of 

t A 7°3H SiJ ?^e^ £S ? or S SabeTed estradiol. After one hour, 

c^trltio^ !5 fldSS *2*e& com 8 0.5 A of dextran-coated charcoal suspension was 





4' C, 
1 hour 


4' C. 
24 hour* 


15' C, 
1 hour 


30' C, 
1 hour 




1.6 
1.7 


1.03 


0.6 


1.2 




1.9 


1.9 


2.3 




3.7 


1.2 


1.7 


2.5 




1.1 


1.5 


1.9 


3.8 




2.7 


2.0 


1.9 


2.0 




0.8 


1.3 


0.9 


1.9 




0.6 


4.0 


2.3 






<o* 


1.2 


0.8 


1.8 




0.9 


0.9 




1.2 


10 


1.3 


4.2 




3a 


•la this tctt, OO 00 


nccninuofl 


of the tot con 


i pound achieve 


d 30% inhibition. 
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added, the samples were agitated frequently for fifteen 
minutes, and were then centrifuged at 800x0 at 4* C. 
for fifteen minutes to remove unbound molecules. One- 
half ml. aliquots of the treated cytosol preparation were 
then transferred to two sets of tubes, one containing 10 
nM of labeled estradiol and the other containing 1,000 
nM of unlabeled estradiol as well as 10 nM of labeled 
estradiol. Two sets of samples were run for each condi- 
tion. 

The samples were then incubated at specified temper- 
atures and times, and were terminated at the end of the 
designated times by cooling them in an ice bath and 
adding 0.5 ml. of the dextran-coated charcoal suspen- 
sion to each. The samples were agitated and centri- 
fuged, and 0.5 ml. of supernatant from each was added 
to scintillation fluid for determination of DPM as de- 
scribed under Test 4. The DPM observed in samples 
containing 1,000 nM of unlabeled estradiol was sub- 
tracted from the readings for corresponding samples 



34 



10 



15 



animals having approximately the same size and number 
of tumors. The size of the tumors was estimated by 
measuring their cross-sectional area. 

At the end of the test, the animals were ovariecto- 
mized, all treatments were stopped, and the animals 
were observed to determine if the tumors regressed, due 
to the lack of estrogen in the system. Most of the 
DMBA-induced tumors evidently were estrogen- 
dependent, because most of them immediately regressed 
upon ovariectomy. Exceptions, where the tumors did 
not regress after ovariectomy, are foot-noted in the 
reports of individual experiments below. 

Experiment A 

In this experiment, 6-hydroxy-2-(4-hydroxyphenyl> 
3-[4-(2-piperidinoethoxy)benzoyl]benzo(b]thiophene 
was administered orally to each animal for eight weeks. 
In the first two- week period, the animals were given 0. 1 



tracted trora tne readings ior corTopuuuiu B «^h iw T r . « iA««^in 

with labeled estradiol only, to determine specific bind- 20 mg.Ag./day, which dose was increased to 5, 10 and20 

" . .. . -~ jxiec : :r — „ a,* /a^, in enrr/KtivP tu/n-wpeW intervals. The 



ing for each condition. The percent difference in specif- 
ically bound DPM between the cytosol exposed to the 
compound of this invention, or of unlabeled estradiol, 
and unexposed controls, at each time point was deter- 
mined and expressed as relative percent bound for the 2 j 
compound and for estradiol. 

TABLE IV 



Experi- 
ment 




I 

min. 


5 

min. 


15 
min. 


30 
min. 


1 

hour 


2 

hours 








30* C. 










A 


Compound 


61% 


70% 


50% 


26% 


3% 


19% 




Estradiol 


63% 


45% 


46% 


47% 


24% 


43% 


B 


Compound 


76% 


71% 


55% 


48% 


38% 


40% 




Estradiol 


87% 


64% 


37% 


33% 


15% 


14% 


C 


Compound 


50% 


54% 


34% 


24% 


20% 


24% 




Estradiol 


62% 


48% 


24% 


18% 


6% 


1% 


D 


Compound 


52% 


58% 


43% 


38% 


33% 


20% 




Estradiol 


64% 


54% 


18% 


25% 


21% 


24% 


E 


Compound 


67% 


57% 


43% 


20% 


16% 


26% 




Estradiol 


67% 


38% 


41% 


23% 


10% 


22% 


F 


Compound 


53% 


67% 


68% 


57% 


55% 


53% 




Estradiol 


51% 


45% 
4* C 


35% 


34% 


24% 


5% 


O 


Compound 


76% 


72% 


58% 


76% 


64% 


65% 




Estradiol 


81% 


77% 


67% 


66% 


57% 


52% 


H 


Compound 


65% 


65% 


42% 


71% 


77% 


0 




Estradiol 


73% 


76% 


63% 


57% 


61% 


63% 


I 


Compound 


67% 


68% 


93% 


80% 


77% 


62% 




Estradiol 


51% 


80% 


85% 


76% 


93% 


77% 


J 


Compound 


43% 


9% 


93% 


77% 


100% 


74% 




Estradiol 


26% 


71% 


85% 


70% 


74% 


68% 


K 


Compound 


37% 


36% 


60% 


55% 


60% 


64% 




Estradiol 


68% 


48% 


52% 


51% 


35% 


46% 


L 


Compound 


58% 


54% 


53% 


72% 


57% 


58% 




Estradiol 


58% 


66% 


48% 


65% 


60% 


58% 



30 



35 



40 



45 



The above data clearly show that the representative 
compound of this invention which was tested has a high 
affinity for the estrogen receptor, and dissociates from it 55 
less readily than does estradiol. 

The effect of a representative compound of this in- 
vention against mammary tumors in the rat has been 
determined in tests carried out as follows. 

Test 6 

Tests Against DMBA-Induced Tumors 
Mammary tumors were induced in adult female vir- 
gin rats by a single 20-mg. oral dose of 7,12-dimethyl- 
benzanthraccne. Within about six weeks, visible and 
palpable rumors were present in the mammary tissue of 
the rats, and the rats were allocated into treatment and 
control groups in such a way that each group contained 



mg.Ag./day in successive two-week intervals. The 
control animals were handled each day and given an 
oral dose of 0.5 ml. of corn oil, as a blank. At the end of 
the eight- week period, the tumors of the control animals 
had total cross-sectional areas which averaged 1957 
square millimeters, and ranged from 512 square millime- 
ters to 4030 square millimeters. 

The animals which had been treated with the com- 
pound of this invention, in contrast, had an average 
total cross-sectional area of tumor of 345 square milli- 
meters, ranging from complete regression to one animal 
having 1550 sq. mm- total cross-sectional area. The 
tumors of this animal, however, were not estrogen- 
dependent, and did not regress when the animal was 
ovariectomized. One animal in the compound-treated 
group could not be evaluated, because its tumors had 
changed to an impalpable form, or. perhaps, had com- 
pletely regressed but had left some abnormalities in the 
tissue after its regression. 

Experiment B 

In this experiment, the same compound was adminis- 
tered at 20 mg Ag./day, orally, for four weeks. In other 
respects, the test was run in the same way as that of 
Experiment A above. At the end of the four weeks, the 
average total tumor area of the control animals was 487 
square millimeters, ranging from 178 to 886 square milli- 
meters. The tumors of one of the compound-treated 
animals had completely regressed, with no palpable 
tumor present at the end of the four-week period; the 
other five animals had tumor areas from 16 to 668 
square millimeters; the average total area of the treated 
animals was 152 square millimeters. The large tumor of 
the compound-treated animal having an area of 668 
square millimeters was found to shrink after ovariec- 
tomy, but its growth had been checked, and it had not 
significantly grown, since the second week of the exper- 
iment Thus, it was apparently a partially estrogen- 
Go dependent tumor. 

Experiment C 

This experiment was also carried out for four weeks, 
and two groups of treated animals were used. One 
group of animals received 20 mg.Ag./day of the same 
compound used in Experiments A and B, and the other 
received 40 mg.Ag./day. The animals were not ovari- 
ectomized at the end of the experiment. 



50 



65 
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At the end of the four weeks, the control animals, of Each treatment group of animals in this experiment 

which there were ten, were found to have an average consisted of seven to nine animals, except for the un- 

total tumor area of 958 square millimeters, ranging from treated control group, which contained twelve ammals. 

168 to 2,094 square millimeters. The average cross-sec The results of the experiment were as follows. 

tional tumor area of the animals which received the low 5 

dose of the compound of this invention was 441 square - Mem Prosute 

millimeters, with a range from no tumors present to Treatment w «»h' 

1907 square millimeters. The animals which received untreated control 40 m &- 

the high dose of the compound had even smaller tu- Androgen only 309 

mors, averaging 304 square millimeters, with a range 10 \ rng./<Uy compound &C 201 

' „ .... . _ 0.1 miL/day compound, S.C. * J3 

from 1 1 6 to 758 square millimeters. am mgOdiy compound. S.C. 253 

n 1 tngyday compound, oral 242 

Experiment D al „ gyday compound, oral 267 

This experiment was followed for five weeks. The i5 o.oi mgyday compound, oral 1« 

treated animals received 1 mg.Ag. per day of 6- 

methoxy.2K4-hydroxyphenyl)-HM2-pip«ndinoethox- Prnerirnent B 

y)benzoyl]ben2otb]thiophene, hydrochloride, as a sub- txpenmem d 

cutaneous injection in corn oil. The ammals were not This experiment was carried out in the same manner 

ovariectomized at the end of the experiment. 20 as Experiment A above, except that the test animals 

At the end of four weeks, the seven control animals we re immature male rats, weighing about 120 g. each at 

had an average total tumor area of 1,446 square millime- sacrifice. Each treatment group consisted of six or 

ters ranging from 592 to 2,400. At the end of five seven animals. All treatments in this experiment were 

Weeks the tumors of two of the control animals had administered by subcutaneous injection. The amount of 

burst and were unmeasurable; the tumors of the other 25 the androgen administered was only 20 mcg./day be- 

five controls averaged 1,487 square millimeters in total cause of the small size of the ammals. 

area, ranging from 966 to 2,123. _ m 

The tumors of three of the eight treated animals had 

Mean Prostate 

completely regressed by the fourth week of the test; the Treatment Weight 

average total tumor area of the treated group was 692 3 0 Unlreited control 12.6 mg. 

square millimeters. If one animal having a tumor area of Androgen only 4 J.7 

3764 sa mm is ignored, the average tumor area of the 5 oig. Ag./day compound 

. • tcA 0.5 mg-Ag./day compound 33 8 

other seven is 254 sq. mm. ^ » *■ / i— _ — — 

At thefifthweekofthe test, the largest tumorsofthe 

treated animal having the largest total at four weeks had 35 MimBl ° " ctafled ^ 
burst and were unmeasurable. The other seven treated 

animals averaged 398 square millimeters, ranging from Experiment C 

the three completely regressed animals to one with a ^ cxpcriment was als0 conducted in immature rats 

single 1974 sq. mm. tumor. having average body weight of about 1 15 g. when the 

Test 7 experiment ended. In other respects, the experiment 

_ was as described under Experiment B above. The treat- 

Anti-Androgen Tests ment grouDS consisted of ten animals each, except for 

The antiandrogenic property of the compounds was tne androgen only group, of 16 animals, and the 5 
evaluated in the following tests, in which the compound 45 mg.Ag. group, of nine animals, 

of Example 3 was used again. 

Experiment A ~ M ^*" mtc 

. Treatment Wg| g ht 

The animals used in this test were adult male nits Untre>le<1 ^1 HT^ 



having a body weight which averaged about 330 g. 50 aSSt-ST 43 5 

' iL : — *- u - 29.0 

31.1 
K0 



when the experiment ended. All of the animals to be 5 mg _/kgyd«y compound 

used in the experiment were castrated by the scrotal 0.5 mgVkgyd.y compound 

ro*e, and wereheld untreated for 3 days. On the fourth O.M m g . A„/d» y compou^ 

day, subcutaneous administration of 0.1 mg./day of an 
exogenous androgen, testosterone propionate, was be- 55 The experiments above show clearly that the repre- 

(tun and was continued for seven consecutive days. An sentative compound of this invention in the tests inniD- 

untreated control gronp of animals received injections tte d a large part of the abnormal prosute growth caused 

of 0 1 ml /day of com oil as a blank treatment. The by the administration of exogenous androgen, ana 

comoound of this invention was administered orally or therefore that the compounds of this invention are ot 
sXSaneously to the treated animals in 0.1 ml. of corn 60 interest and importance in the treatment ofandrogen- 

oil I aVthe same time that the androgen was adminis- dependent abnormal conditions, especially benign pros- 

ter'ed The animals were sacrificed 24 hours after the tatic hypertrophy and prostatic cancer, 

wintactkm of testosterone propionate, the ventral As has been stated, this invention provides a method 
D ^T^ w«e1e^oved P a„d weighed, and the of allevuring a pathological condition of an endocruie 
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such a condition or at risk of suffering from such a mary glands, which role is as yet less well defined than 
condition. is their use in the treatment of mammary cancers. It is 

The preferred compounds of this invention are 6- believed, however, that fibrocystic disease, which man- 
hydroxy-2-(4-hydroxyphenyl>3-[4-(2-piperidinoethox- ifests itself in benign lumps or growths in mammary 
y)benzoyl]benzo[b]thiophene and its physiologically 5 tissue, is estrogen-dependent. It has been established 
acceptable salts, especially the hydrochloride. Other that the administration of antiestrogens to patients who 
preferred compounds include 6-acetoxy-2-(4-acetoxy- have or who have shown a tendency toward fibrocystic 
phenyl>3-[4-(2-piperidinoethoxy)benzoyl]ben2otb]-thi- disease can alleviate it by both causing the regression of 
ophene, 6-ethoxycarbonyloxy-2-(4-ethoxycarbonyloxy- the symptoms of it, and preventing its recurrence. Ac- 
phenyl>3-[4-(2-piperidnoethoxy)benzoyl]ben2o[b]thio- 10 cordingly, the administration of a compound of this 
phene, 6-benzoyloxy-2-(4-benzoyloxyphenyl)-3-[4-(2- invention to a patient having or at risk of fibrocystic 
piperidinoethoxy)benzoyl]benzo[b]thiophene and 6- disease to alleviate the disease, is an important erabodi- 
raethoxy-2-(4-methoxyphenyl)-3-[i<2-piperidinoethox- ment of the invention. 

y)benzoyl]benzo[b]thiophene ( and their physiologically Further, the tests presented above illustrate that the 
acceptable salts, especially the hydrochlorides. 15 compounds of this invention have an important antian- 

The effect of the compounds of this invention is de- drogenic effect on the prostate gland. Benign prostatic 
scribed as alleviating the pathological conditions, to hypertrophy is a very common and distressing condi- 
indicate that complete cure of the conditions cannot tion, manifested by abnormal growth of the prostate 
always be expected, but that use of an effective dose of gland. An effective drug for the control of this condi- 
the compounds will benefit the subject by causing at 20 tion has long been sought. The tests reported above 
least some regression of the condition. When the com- show that compounds of this invention have a strong 
pounds are used preventively, as in a subject who has effect on androgen stimulation and maintenance of the 
suffered from an occurrence of mammary fibrocystic size of the prostate gland. Accordingly, it is expected 
disease and is at risk of further occurrences, the com- that the compounds of this invention can be adminis- 
pounds will prevent such occurrences or, at least, lessen 25 tered to males suffering from or at risk of benign pros- 
or delay the severity of their effects. tatic hypertrophy to alleviate the condition The 

Use in human subjects is preferred. method of alleviating benign prostatic hypertrophy by 

The compounds of this invention are improved an- administering an effective dose of a compound of this 
tiestrogens, compared to earlier compounds, because invention is, accordingly, an important embodiment of 
they have a higher ability to inhibit estrogenic response 30 the invention. 

and have less inherent estrogenicity than the earlier Similarly, use of anti-androgens in patients suffering 
compounds. The compounds of this invention, accord- from prostatic cancer is known to interrupt the progres- 
ingly give a greater antiestrogenic effect for a given sion of the cancer, because prostatic cancer is depen- 
dose of compound, inhibit more effectively at the opti- dent upon androgen for its growth, and the anti-andro- 
mura dose, and contribute less incidental estrogenic 35 genie compounds of this invention interrupt the course 
response than any prior-known antiestrogen. Their an- of the disease by preventing the cancer from utilizing 
tiandrogenic properties, combined with their antiestro- endogenous androgen in the patient's system. The exact 
eenic properties, make the compounds of this invention mode of action of the compounds as anti-androgens has 
still more unique not been elucidated, but the in vivo tests reported above 

It is believed that the present compounds are rela- 40 show clearly that the compounds are, indeed, anti- 
tively quite free of a histological side-effect common to androgens. Accordingly, the use of the compounds of 
earlier anti-estrogens. Tamoxifen, for example, causes this invention to alleviate prostatic cancer is another 
abnormal growth of uterine epithelial cells. Preliminary important embodiment of the invention, 
studies indicate that the present compounds either cause The tests which have been applied to a representa ive 
no abnormality of epithelial cells of the uterus, or cause 45 compound of this invention were earned out in stan- 
only extremely slight abnormal growth. dard laboratory animals, as described above. The tests 

The exact mechanism of an antiestrogen in treating which have been applied to the compounds are believed 
mammary cancer is not known. It is believed, however, to be clearly predictive of beneficial effects in humans, 
that the antiestrogen, circulating in the body, competes based on the effects m laboratory animals, 
with endogenous estrogens for estrogen receptor sites 50 The dose of a compound of this invention to be ad- 
in the cancer. To be effective, the antiestrogen must find ministered to a human is rather widely variable. It 
and bind to receptor sites, and prevent estradiol from should be noted that it may be necessary to adjust the 
occupying them. Clearly, if the antiestrogen has inner- dose of a compound when it is administered in the form 
ent estrogenicity of its own, it is likely to enable the of a salt, such as a laurate, the salt-formmg moiety of 
cancer to grow just as if the cancer had absorbed endog- 55 which has an appreciable molecular weight The gen- 
enous estrogen eral range of effective artnimstration rates of the com- 

The biological tests reported above show the low pounds is from about 0.05 mg.Ag./day to about 50 
estrogenicity, high antiestrogenicity and strong affinity mg.Ag./day. A preferred rate range is from about a l 
for estrogen receptor sites of the compounds of this mg.Ag./day to about 10 mg.Ag./day, and the most 
invention 60 hi 8 w y preferred range is from about 0. 1 mg.Ag./day to 

Accordingly, a most important embodiment of the about 5 mg^kg./day. Of course, it is often practical to 
present invention is a method of alleviating mammary administer the daily dose of a compound in portions, at 

cancers which comprises administering a compound of various hours of the day. 

this invention at an effective rate to a patient suffering The route of administration of the compounds ^of this 
from or at risk of such a cancer. 65 invention is not critical. The compounds are known o 

^^S^i ^ invention are believed to be absorbed from th alimentary tra* and so it is usually 
have other biological effects as well. Antiestrogens play preferred to adininister a ^P 0 ^ 0 ^ 1 ^ ™2w 
a role in the treatment of fibrocystic disease of the mam- of convenience. However, the compounds may equally 
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effectively be administered percutaneously, or as sup- 
positories for absorption by the rectum, if desired in a 
given instance. . 

The compounds of this invention are usually adminis- 
tered as pharmaceutical compositions which are impor- 
tant and novel embodiments of the invention because of 
the presence of the compounds. All of the usual types of 
compositions may be used, including tablets, chewable 
tablets, capsules, solutions, parenteral solutions, tro- 
ches, suppositories and suspensions. Compositions are 
formulated to contain a daily dose, or a convenient 
fraction of a daily dose, in a dosage unit, which may be 
a single tablet or capsule or a convenient volume of a 
liquid. In general, compositions contain from about 
0.000006% of compound, depending on the desired 
dose and the type of composition to be used. 

The activity of the compounds does not depend on 
the compositions in which they are administered or on 
the concentration of the composition. Thus, the compo- 
sitions are chosen and formulated solely for conve- 
nience and economy. 

Any of the compounds may be readily formulated as 
tablets, capsules and the like; it is preferable to prepare 
solutions from water-soluble salts, such as the hydro- 
chloride salt. 

In general, all of the compositions are prepared ac- 
cording to methods usual in pharmaceutical chemistry. 
Some discussion will be provided, followed by a group 
of typical formulations. 

Capsules are prepared by mixing the compound with 30 
a suitable diluent and filling the proper amount of the 
mixture in capsules. The usual diluents include inert 
powdered substances such as starch of many different 
kinds, powdered cellulose, especially crystalline and 
microcrystalline cellulose, sugars such as fructose, man- 35 
nitol and sucrose, grain flours and similar edible pow- 

d< Tablets are prepared by direct compression, by wet 
irranulation, or by dry granulation. Their formulations 
usually incorporate diluents, binders, lubricants and 40 
disintegrators as well as the compound. Typical diluents 
include, for example, various types of starch, lactose, 
mannitol, kaolin, calcium phosphate or sulfate, inor- 
ganic salts such as sodium chloride and powdered 
sugar. Powdered cellulose derivatives are also useful. 
Typical tablet binders are substances such as starch, 
gelatin and sugars such as lactose, fructose, glucose and 
the like. Natural and synthetic gums are also conve- 
nient, including acacia, alginates, methylcellulose, 
polyvinylpyrrolidine and the like. Polyethylene glycol, 
ethylcellulose and waxes can also serve as binders. 

A lubricant is necessary in a tablet formulation to 
prevent the tablet and punches from sticking in the die. 
The lubricant is chosen from such slippery solids as talc, 
magnesium and calcium stearate, stearic acid and hy- 
drogenated vegetable oils. 

Tablet disintegrators are substances which swell 
when wetted to break up the tablet and release the 
compound. They include starches, clays, celluloses, 
alginV and gums. More particularly, corn and potato 60 
starches, methylcellulose, agar, bentomte, wood cellu- 
lose, powdered natural sponge, cation-exchange resins, 
alginic acid, guar gum. citrus pulp and carboxymethyl- 
cellulose, for example, may be used, as well as sodium 

lauryl sulfate. . . 

Tablets are often coated with sugar as a flavor and 
sealant, or with film-forming protecting agents to mod- 
ify the dissolution properties of the tablet. The com- 



pounds may also be formulated as chewable tablets, by 
using large amounts of pleasant-tasting substances such 
as mannitol in the formulation, as is now well-estab- 
lished in the art. 

When it is desired to administer a compound as a 
suppository, the typical bases may be used. Cocoa but- 
ter is a traditional suppository base, which may be mod- 
ified by addition of waxes to raise its melting point 
slightly. Water-iniscible suppository bases comprising, 
particularly, polyethylene glycols of various molecular 
weights are. in wide use. 

The effect of the compounds may be delayed or pro- 
longed by proper formulation. For example, a slowly- 
soluble pellet of the compound may be prepared and 
incorporated in a tablet or capsule. The techique may be 
improved by making pellets of several different dissolu- 
tion rates and filling capsules with a nurture of the 
pellets. Tablets or capsules may be coated with a film 
which resists dissolution for a predictable penod of 
time. Even parenteral preparations may be made long- 
acting, by dissolving or suspending the compound in 
oily or emulsified vehicles which allow it to disperse 
only slowly into the serum. , . r 

The following typical formulae are provided further 
to assist the formulations chemist. 
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Caps tiles 

6-hydroxy-2-(4-hydroxypheiiyl>-3-{4- 
(2-piperidiaoeihoxy)benxoyl]bcnzoCbl- 
thiophenc hydrochloride 
Microcrystalline cdluJoae 
pregelatmized starch 
Silicone fluid 

6-racthc^y-2-(4-nietbcayphcnyn-3.[4. 

(2-piperidtooethoxy)benxoyl]benio[b}. 

ibiophenc acetate 

Pregelatinixed starch 

Starch 

Silicone fluid 

6-acetory-2-(i-acetoxyphenyt>3-[i- 
(2^ipcrio^noethoxy)beiuoyllbenio[bl- 
thiopheae, hydrochloride 
Pregelatinized starch 
Solutions 

6.hydroxy-2-(4-hydroxypbenyl>>l*- 
(2^perid»oethoxy)benzoyiP)enxo[b]- 
thiophene, hydrochloride 
Purified water 

c^hydroxy-XK^ydrwcypbenyO-J-lJ. 
a-piperid«ic«thoxy)beiitoyllben2o(b]. 
thiophenc hydrochloride 
Purified water 
Tablett 

6<yclopentoxy-2-(4^yclopenloxyphenylV 
3.[4^-piperidinoethoxy)benzoyllbeiiro[bl- 

thiophene 

Microcryttalline cellulose 

Starch 

Stearic acid 

Magnesium stearate 

Colloidal silicon dioxide 

6-benxytory-2K4*eniyloxyphcnyl)-3.[4. 

(2-piperklinc<U»oxy)benxoyl]ben2o(bJ. 
thiophenc benxoate 
MicrocrystalUne ceUnlose 
Lactose 

pregeUtmired starch 
Stearic acad 
Magnesium stearate 
Colloidal silicon dioxide 
6-ethoxycarbc*ykay-2-(4-ethoxy- 

carbonyfcwheny^H^pipcnd 1 " 0 - 
eU»xy)b<iixoyllbenxt>n5]Uiiophene 

Calcium phosphate 

Lactose 

Microcryiulline cellulose 



3 mg. 



400 
95 
2 

ISO mg. 



106 
52 
1.6 

300 mg. 



200 

3 mg. 



5 cc. 
20 mg. 



5 cc. 



S mg. 



240 
43 

6 
3 
1 

150 mg. 



128 
25 
10 
S 
3 
2 

250 mg. 



58 
54 
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Surch 
Stearic acid 
Magnesium stearic 



I claim: 

1. A compound of the formula 



* \:-^^-OCHjCH 2 N 




a physiologically acceptable ester or ether thereof, or a 
physiologically acceptable acid addition salt thereof. 
2. A compound of claim 1 of the formula 



RO 




■OCH 2 CH 2 N 



O 



16. A compound of any one of claims 2, 4, 5 or 7 
wherein R 3 is benzyl. 

17. A compound of any one of claims 1-7 which is a 
free base. 

18. A compound of any one of claims 1-7 which is a 
physiologically acceptable acid addition salt. 

19. A compound of any one of claims 1-7 which is a 
hydrochloride. 

20. The compound of claim 1 which is 6-acetoxy-2-(4- 
acetoxyphenyl)-3-[4-(2-piperidinoethoxy)benzoyl]ben- 
zo[b]thiophene, or a physiologically acceptable acid 
addition salt thereof. 

2f . The compound of claim 1 which is 6-benzoyloxy- 
2-(4-benzoyloxyphenyl>3-[4-(2-piperidinoethoxy)ben- 
zoyl]benzo[b]thiophene, or a physiologically acceptable 
acid addition salt thereof. 

22. The compound of claim 1 which is 6-ethoxycar- 
bonyloxy-2-(4-ethoxycarbonyloxyphenyl>3-[4-(2- 

2 0 piperidinoethoxy)benzoyl]benzo[b]thiophene, or a 
physiologically acceptable acid addition salt thereof. 

23. The compound of claim 1 which is 6-methoxy-2- 
(4-methoxyphenyl)-3-[4-{2-piperidinoethoxy)benzoyl)- 
benzo[b]thiophenc or a physiologically acceptable acid 
addition salt thereof. 

24. An antiestrogenic and antiandrogenic pharmaceu- 
tical composition comprising a pharmaceutically ac- 
ceptable diluent and an effective amount of a compound 
of the formula 



10 



15 



25 



30 

wherein R and R l independently axe hydrogen, 

—COR 2 or R 3 ; 
R 2 is hydrogen, Ci-Cu alkyl, C1-C3 chloroalkyl, 

Ci-Cj fluoroalkyl, C3-C7 cycloalkyl, Ci-C* alk- 

oxy, phenyl, or phenyl mono- or disubstituted with 33 

C1-C4 alkyl, Ci-Oalkoxy, hydroxy, nitro, chloro, 

fluoro or tri(chloro or fluoro)methyl; 
R 3 is Q-C4 alkyl, C3-C7 cycloalkyl or benzyl; or a 

physiologically acceptable acid addition salt 

thereof. 

3. The compound of claim 2 which is 6-hydroxy-2-(4- 
hydroxyphenyl)-3-[4-(2-piperidinoethoxy)benzoyl]beii- 
zo[b]thiophene, or a physiologically acceptable acid 
addition salt thereof. 

4. A compound of claim 2 wherein R and R 1 are the 45 
same, and are a group other than hydrogen. 

5. A compound of claim 2 wherein one of R and R 1 is 
hydrogen. 

6. A compound of claim 2 wherein one or both of R 
and R 1 is —COR 2 . 

7. A compound of claim 2 wherein one or both of R 
and R 1 is R 3 . 

8. A compound of any one of claims 2, 4 or 6 wherein 
R 2 is Ci-Cu alkyl. 

9. A compound of any one of claims 2, 4 or 6 wherein 55 
R2 is C1-C3 chloroalkyl or C1-C3 fluoroalkyl. 

10. A compound of any one of claims 2, 4 or 6 
wherein R 2 is C3-C7 cycloalkyl. 

11. A compound of any one of claims 2, 4 or 6 
wherein R 2 is Ci-C4alkoxy. 

12. A compound of any one of claims 2, 4 or 6 
wherein R 2 is phenyl. 

13. A compound of any one of claims 2, 4 or 6 
wherein R 2 is substituted phenyl. 

14. A compound of any one of claims 2, 4, 5 or 7 
wherein R 3 is C1-C4 alkyl. 

15. A compound of any one of claims 2, 4, 5 or 7 
wherein R 3 is C5-C7 cycloalkyl. 




a physiologically acceptable ester or ether thereof, or a 
physiologically acceptable acid addition salt thereof. 

25. A composition of claim 24 wherein the compound 
is of the formula 



50 



RO 




60 



65 



wherein R and R 1 independently are hydrogen, 
—COR 2 or R 3 ; 

R2 is hydrogen, Ci-Cn alkyl, C1-C3 chloroalkyl 
C1-C3 fluoroalkyl, C5-C7 cycloalkyl, C1-C4 alk- 
oxy, phenyl, or phenyl mono- or disubstituted with 
C1-C4 alkyl, Ci-C4alkoxy, hydroxy, nitro, chloro, 
fluoro or tri(chloro or fluoro)methyl; 

R 3 is C1-C4 alkyl, C5-C7 cycloalkyl or benzyl; or a 
physiologically acceptable acid addition salt 
thereof. 

26. A composition of claim 25 wherein the compound 
is 6-hydroxy-2-{4-hydroxyphenyl>3-[4<2-pipcridinoe- 
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thoxy)benzoyl]benzo[b]truophene t or a physiologically 
acceptable acid addition salt thereof. 

27. A composition of claim 26 wherein the compound 
is the hydrochloride. 

28. A composition of claim 25 wherein the compound 
is a compound wherein R and R 1 are the same, and are 
a group other than hydrogen. 

29. A composition of claim 28 wherein the compound 
is a compound wherein R and R* are — COR 2 . 

30. A composition of claim 29 wherein the compound 
is a compound wherein R 2 is Q-Cu alkyl. 

31. A composition of claim 30 wherein the compound 
is 6-acetoxy-2-<4-ac€toxyphenyl)-3-[4^2-piperidinoe- 
thoxy)benzoyl]benzo[b]thiophene, or a physiologically 
acceptable acid addition salt thereof. 

32. A composition of claim 29 wherein the compound 
is a compound wherein R 2 is phenyl. 

33. A composition of claim 32 wherein the compound 
is 6-benzoyloxy-2-(4-benzoyloxyphenyl>3-[4-(2- 
piperidmoethoxy)benzoyl]benzo[b]thiophene, or a 
physiologically acceptable acid addition salt thereof. 

34. A composition of claim 29 wherein the compound 
is a compound wherein R 2 is C1-C4 alkoxy. 

35. A composition of claim 34 wherein the compound 
is 6-ethoxycarbonyloxy-2-(4-€thoxycarbonyloxy- 
phenyl)-3-t4-(2-piperidinoethoxy)ben2oyl]benzo[b]thio- 
phene, or a physiologically acceptable acid addition salt 

thereof. n , _ , , 

36. A composition of claim 28 wherein R and R 1 and 
R3. 

37. A composition of claim 36 wherein the compound 
is 6-raethoxy-2-(4-methoxyphenyl)-3-[4^2-piperidinoe- 
thoxy)benzoyl]benzo[b]thiophene, or a physiologically 
acceptable acid addition salt thereof. 

38. A composition of claim 25 wherein the compound 
is a compound wherein one of R and R l is hydrogen. 

39. A method of alleviating a pathological condition 35 
of an endocrine target organ, which condition is depen- 
dent or partially dependent on an estrogen or on an 
androgen, which comprises administering to a subject 
sutTering from such a condition an effective dose of a 
compound of the formula 



44 



46. A method of claim 39 wherein the pathological 
condition is dependent or partially dependent on an 
androgen. 

47. A method of claim 46 wherein the dose of the 
compound is from about 0.05 mg.Ag./day to about 50 
mg.Ag./day. 

48. A method of claim 47 wherein the target organ is 
the prostate, and the pathological condition is prostatic 
cancer. 

49. A method of claim 48 wherein the dose of the 
compound is from about 0.1 mg.Ag./day to about 10 
mg.Ag./day. 

50. A method of claim 47 wherein the target organ is 
the prostate, and the pathological condition is benign 
prostatic hypertrophy. 

51. A method of claim 50 wherein the dose is from 
about 0.1 mg.Ag./day to about 10 mg.Ag./day. 

52. A method of any one of claims 39-51 wherein the 
compound is of the formula 



20 



25 
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wherein R and R 1 independently are hydrogen, 

—COR 2 or R* ; 
R 2 is hydrogen, Ci-Cu alkyl, Ci-Cj chloroalkyl, 
C1-C3 fluoroalkyl, C5-C7 cycloalkyl, C1-C4 alk- 
oxy, phenyl, or phenyl mono- or disubstituted with 
C1-C4 alkyl, C1-C4 alkoxy, hydroxy, nitro, chloro, 
fluoro or tri(chloro or fluoro)methyl; 
R3 is C1-C4 alkyl, C5-C7 cycloalkyl or benzyl; or a 
physiologically acceptable acid addition salt 
thereof. 

53. A method of claim 52 wherein the compound is 
6-hydroxy-2-(4-hydroxyphenyl)-3-t4K2-piperidinoe- 
thoxy)benzoyl]benzo[b]thiophene, or a physiologically 
acceptable acid addition salt thereof. 

54. A method of claim 53 wherein the compound is 
the hydrochloride. 

55. A method of claim 52 wherein the compound is a 
compound wherein R and R 1 are the same, and are a 

45 group other than hydrogen. 

56. A method of claim 55 wherein the compound is a 
compound wherein R and R 1 are — COR 2 . 

57. A method or claim 56 wherein the compound is 
6-acetoxy-2-(4-acetoxyphenyl>3-[4-(2-piperidinoethox- 

a physiologically acceptble ester or ether thereof, or a 50 y)benzoyl]benzo[b]thiophcne. or a physiologically ac- 

Dhvsiolorically acceptable acid addition salt thereof. ceptable acid addition salt thereof. 

P 40 A Sod of claim 39 wherein the pathological 58. A method of claim 56 wherein the compound is 

condition is dependent or partially dependent on an ^^^^^^ft^^ or a 

estroeen pipendinoethoxy)benzoyl]benzo[b]thiophene, or a 

41 A method of claim 40 wherein the dose of the 55 physiologically acceptable acid addition salt thereof. 

I 1 ! * "? :Z £™ n n< mo /Va /rt av tn ahout 50 55 59. A method of claim 56 wherein the compound i 




compound is from about 0.05 mg.Ag./day to about 50 
mg.Ag./day. ^ 

42. A method of claim 41 wherein the target organ is 
the breast, and the pathological condition is mammary 
cancer. , 

43. A method of claim 42 wherein the dose of the 
compound is from about 0.1 mg.Ag./day to about 10 
mg.Ag./day. . 

44. A method of claim 41 wherein the target organ is 
the breast, and the pathological condition is fibrocystic 
disease. 

45. A method of claim 44 wherein the dose of the 
compound is from about 0.1 mg.AgVday to about 10 
mg.Ag./day. 



60 
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59. A method of claim 56 wherein the compound is 
6-ethoxycarbonyloxy-2-(4-ethoxycarbonyloxyphenyl)- 
3.[4_(2-piperidinoethoxy)benzoyl]benzotb]thiophene, 
or a physiologically acceptable acid addition salt 
thereof. 

60. A method of claim 55 wherein the compound is a 
compound wherein R and R 1 are R 3 . 

61. A method of claim 60 wherein the compound is 
6-methoxy-2-{4-methoxyphenyl)-3-t4-(2.piperidinoe- 
thoxy)benzoyl]benzo[b]thiophene, or a physiologically 

65 acceptable acid addition salt thereof. 

62. A method of claim 52 wherein the compound is a 
compound wherein one of R and R 1 is hydrogen. 
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DONALD i. QVKG 
Ttnitmurkt — Design* 




DEC 17 '9? 1^:21 



PAGE. 25 



EXHIBIT D 



Receipt of Maintenance 
Fee Payments Made in 
1987, 1991, and 1995 



UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Addf«i COMMISSIONER OF PATENTS ,^^EMARKS 
Washington. 0. C. 20231 



n : i 11 i v k c:i:;.« r.v;; r'V.M :;t:':: ; I'M; .-;i".'n r n 

.v-/ rv;.' ;-v: :..y-;ty ■•■>■ :\: ■ i tu,'!//w/ 



MAINTENANCE FEE STATEMENT 



The data shown below is from the records of the Patent and Trademark ^Office ''^"^f. 
and any necessary surcharges have been timely paid for the patents l.sted below, the notation PAID w.H 
appear in column 10, "status" below. 

If a maintenance fee payment is defective, the reason is indicated by code in column 10. ' T s « t " s " b l 1 ^; 

l^AYMHTMCWnSiOH IS SUBMITTED DURING THE GRACE PERIOD, A SURCHARGE 
IS ALSO REQUIRED. NOTE 37CFR 1.201k) and (I). 

RECEIPT OF ACCEPTABLE CORRECTION. 



rMir-N, • . t serial ^vrr.y.r file p.vy mmi. 

t-:f. NiJM&CFv CDC ('•..'!!;;"•': !',! (oM":F" N! IMN" l : v OA II" lr > K' I- NT 

l '»,tib,(v-.i:; i7ti - i /■ / "i: ; i 1 p -ir i ! /:•':•/!■:-! ! .: - ; <•' .-'f. : o4 



If the "status" column for a patent number listed above does not indicate "PAID a code or an aster sk 
•1 will aooear "the "status" column. Where an asterisk C) appears, the codes are set out below by the 
'related item number An exp.anat.on of the codes indicated in the "status" column and as set out below 
bv the related item number appears on the reverse of the ma.ntenance fee statement. 



UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Acinr«i COMMISSIONER OF PATENTS AN. ^^ARKS 

W,nh,r%9ion. 0. C. 20231 



PAYOR NWBER 

o o o i y? 



ELI LILLV & Cur-r'AN> 
ATTENTION: PATENT V I V 1 'f 1 ON /FT EE 
LILLY COR FOR ATE CENTER 
INMANAFOLIS, IN *ti2tt 



RECEIVED 

) APR 81991 

' LLI LILLY AND COMPAN/ 
\ Patent Division 



[•ATE HA1LEL' 

03/2?/"?! 



1 390 »J : : 



MAINTENANCE FEE STATEMENT 



-r. . „ hoi™, ic from the records of the Patent and Trademark Office. If the maintenance fees 

In h d :;S^5S-; Paid for the patents listed be.ow. the notation "PAID" w,l 
appear in column 10, "status" below. 

If a maintenance fee payment is defective, the reason is .ndicated by code in column 10, l 5 ^^"^" 
If a ma nte " ance T 7 ; v , the reverse 0 f the Maintenance Fee Statement. TIMELY COR- 

If PAYMENT O^ CO^R^C^ION SUBMITTED DURING THE GRACE PERIOD, A SURCHARGE 
IS ALSO REQUIRED. NOTE 37 CFR 1.20(k) and (I). 

RECEIPT OF ACCEPTABLE CORRECTION. 

i - js ----- SSKS !!£'/£ ™! p '< 

3 ^VllltUl iyi ™ ^./3. 51 .042 11,29/83 12/16/31 « - > 



If the "status" column for a patent number listed above does not indicate "PAID" a code or an asterisk 
•) will appear 'n hT "status" column. Where an asterisk C) appears, the codes are set out below - the 
'related i!em number. An explanation of the codes indicated in the "status" column and as set out be.ow 
by the related item number appears on the reverse of the maintenance fee statement. 



ITM 61 T 

NEfR NUMBER 




f received] 

i 

J tLl LILLY AND COMt'AflY 

1 ftfcnt Di\»isici 



MAINTENANCE FEE STATEMENT 



The data shown below is from the records of the Patent and Trademark Office. If the maintenance fees 
and any necessary surcharges have been timely paia for tne oatents listed below, the notation "PAID" will 
appear in column 10, "status" below. 

If a maintenance fee payment is defective, the reason ts indicated by code in column 10, "status" below. 
An explanation of the codes appears on the reverse of the Maintenance Fee Statement. TIMELY COR- 
RECTION IS REQUIRED IN ORDER TO AVOID EXPIRATION OF THE PATENT. NOTE 37 CFR 
1.377. THE PAYMENT(S) WILL BE ENTERED UPON RECEIPT OF ACCEPTABLE CORRECTION. 
IF PAYMENT OR CORRECTION IS SUBMITTED DURING THE GRACE PERIOD. A SURCHARGE 
IS ALSO REQUIRED. NOTE 37 CFR 1.20(k) and (I) 

If the statement of small entity status is defective the reason is indicated below in column 10 for the 
related patent number. THE STATEMENT OF SMALL ENTITY STATUS WILL BE ENTERED UPON 
RECEIPT OF ACCEPTABLE CORRECTION. 



ITM PATENT FEE FEE SUR SERIAL PATENT FILE PAY SML 

NBR NUMBER CDE AMOUNT CHARGE NUMBER DATE DATE YR ENT STAT 

1 4,418,068 185 2900 06/331,042 11/29/83 12/16/81 12«N0 PAID 



If the "status 1 ' column for a patent number listed above does not indicate "PAID" a code or an asterisk 
(*) will appear in the "status" column. Where an asterisk (* ) appears, the codes are set out below by the 
related item number. An explanation of the codes indicated in the "status" column and as set out below 
by the related item number appears on the reverse of the maintenance fee statement. 



ITM ATTY DKT 

NBR NUMBER 

1 X-5526A 

DIRECT THE RESPONSE TOGETHER WITH ANY QUESTIONS ABOUT THIS NOTICE TO: 
COMMISSIONER OF PATENTS AND TRADEMARKS. BOX M. FEE, WASHINGTON, DC 20231 



75N5/0 4 0 7 

ELI LILLY & COMPANY 
ATTENTION: PATENT D I V I S ION/PFEE 
LILLY CORPORATE CENTER 
INDIANAPOLIS, IN 46285 



EXHIBIT E 



Notice of Claimed Investigational 
Exemption for a New Drug 



Lilly Research Laboratories 

- r-vi^.on c: El; L : n v anc Co^oanv 

April 26, 1992 



Food and Drug Administration 
Center for Drugs and Biologies 
Central Document Room 
12420 Parklawn Drive 
Rockville, Maryland 20852 

Re: Compound LY139481-HC1 (raloxifene hydrochloride) 
Serial No. 000 

We are submitting herewith an Investigational New Drug application (in 14 volumes) 
for the new drug product. LY1 39481 -HC1, (raloxifene hydrochloride) for the potential 
treatment of osteoporosis. 

Please refer to a meeting between FDA representatives and Lilly representatives on 
November 7, 1991. At this meeting Lilly proposed initiation of a Phase 2 clinical trial 
with raloxifene hydrochloride primarily based upon information which had been 
submitted previously to the FDA in support of the treatment of breast cancer. In order 
to adequately cany out the proposed Phase 2 study we believe that a dose range of the 
new drug product should be evaluated. Accordingly, this letter is accompanied by 
Form FDA 1571 information supporting a Phase 1 dose ranging study with raloxifene 
hydrochloride. 

Reference is made to the phone conversation (April 21, 1992) between Mr. James 
Cheever of the FDA and Dr. Paul Gesellchen of Eli Lilly and Company (Lilly). In this 
conversation, Mr. Cheever requested that several pieces of information be included in 
the cover letter. The following paragraphs address that request. 

This application is to be reviewed by the Division of Metabolism and Endocrine Drug 
Products as discussed during a meeting between FDA representatives and Lilly 
representatives on November 7, 1991. 

An Investigational New Drug application for the same drug product (raloxifene 
hydrochloride) was submitted to the FDA (June 18, 1982) and reviewed by the 
Division of Oncologic and Pulmonary Drug Products under IND 20,486 as a potential 
treatment for metastatic breast cancer. Following the safe completion of 7 clinical 



• 



Food and Drug Administration 
April 26. 1992 
Page 2 



trials leading towards an indication for the treatment of breast cancer, a request was 
made by Lilly to inactivate the IND. This request was agreed to by the FDA on 
November 19, 1990. 

Although new drug substance will continue to be manufactured by Lilly, new drug 
product for all studies to be conducted under the present IND application will be 
manufactured, packaged, and labeled by Applied Analytical Industries, Inc. (AAI). 
Their address is as follows: 

Applied Analytical Laboratories. Inc. 
1206 North 23rd Street 
Wilmington. North Carolina 28405 

Since AAI will control the final manufacture of the new drug product, the completed 
Chemistry, Manufacturing and Control information will be unavailable until some time 
after the bulk drug substance is shipped to AAI. Since an IND number is required 
before the bulk drug substance can be shipped to AAI, we hereby request the 
assignment of an IND number based on the present submission. 

Following receipt of the IND number, Lilly will ship the bulk new drug substance to 
AAI for final manufacture, labeling, and assembly into clinical trial kits. Upon receipt 
of the appropriate information from AAI, Lilly will submit an updated Chemistry, 
Manufacturing and Control Information package as an amendment to the IND. For 
your reference the Chemistry, Manufacturing and Control Information that was 
included with the initial submission of IND 20,486 has been included with this 
submission and can be located in Section 10.A. The quality of the new drug substance 
and the new drug product will not differ significantly from that outlined in the initial 
IND (20,486) submission. 

Lilly will not initiate any clinical trial with the referenced investigational drug product 
until it has submitted the updated Manufacturing and Control data as an IND 
amendment. Unless otherwise informed by the FDA, Lilly will initiate the proposed 
Phase 1 clinical trial 30 days (or sooner upon appropriate authorization) following the 
date of receipt of the amendment by the FDA. 

In the previous IND application (20,486) the Lilly serial number for the drug product 
was designated as LY 156758. That number referred to raloxifene hydrochloride. In 
the interim, Lilly has modified its internal procedures for the manner in which it 
assigns serial numbers to new chemical entities. In the current application the serial 



Food and Drug Administration 
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number for the investigational new drug is denoted as LY 13948 1 •hydrochloride (HC1) 
where LY139481 now refers to the core molecule, raloxifene. Thus. LY156758 and 
LY13948NHC1 both represent the same molecule, namely raloxifene hydrochloride. 

The pages of the present IND application may contain multiple page numbers since all 
data from IND 20.486 have been included. All information from rND 20.486 which is 
being used to support the proposed clinical trial can be located in the appropriate IND 
section. Any information which is not directly pertinent to the current indication 
(osteoporosis) has been moved to section 10 (Additional Information). Please note that 
all relevant final reports from IND 20.486 which were originally included in an annual 
report have been moved to the appropriate IND section. 

The following key may be helpful to assist the reviewers in interpreting which 
information is from the previous IND and which information is new. Any Arabic 
numeral in the upper right hand corner of a page refers to the page number from the 
initial IND (20,486). The page numbers for the new IND can be found in the lower 
right hand corner and are listed as "PAGE n". 

Section 6 contains protocol H3S-LC-GCGA which will be conducted by Dr. Richard E. 
George in the Lilly Laboratory for Clinical Research at Wishard Memorial Hospital. 
The primary objective of this study is to determine the safety and tolerance of daily oral 
doses of up to 600 mg raloxifene given for up to 20 days prior to conducting studies in 
humans to specifically investigate raloxifene's effect on bone, uterus, and lipids. 

Dr. George is also the monitor for this clinical trial and will be responsible for review 
and evaluation of information relevant to the safety of this drug. Form FDA 1572 and 
a curriculum vitae for Dr. George are included in Section 6(b). 

Finally, please note that with this IND Lilly is initiating a new procedure for 
organization and assembly of IND applications. While the IND follows the guidelines 
established in the Form 1571 for the format and general organization of an IND 
application, the present application contains greater detail in the Table of Contents 
coupled with a larger number of corresponding tabs to assist the reviewers in locating 
the appropriate sections. Each volume contains a Table of Contents that is specific to 
that volume. Each major section is prefaced by a blue cover sheet which contains a 
descriptive title relating to the content of that section. We also believe that the 
organization of the reports in Section 8 (Pharmacology and Toxicology Data) has been 
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improved. We would appreciate any comments that you might have concerning these 
changes as we strive to improve the "reviewability" of our applications. 

Please call me at (317) 276-2574 or Dr. Paul D. Gesellchen at (317) 276-4306 if there 
are any questions. Thank you for your continued cooperation and assistance. 

Sincerely, 

ELI LILLY AND COMPANY 




Director 
Medical Regulatory Affairs 



Enc. 



cc: Mr. James Cheever (cover letter only) 



EXHIBIT F 



FDA Receipt Letter for 
Notice of Claimed Investigational 
Exemption for a New Drug 



MAY r W?'i 

DEPARTMENT OF HEALTH & HUMAN SERVICES 



Public Health Service 



Food and Drug Administration 
Rockville MD 20857 



INO 39,503 



Date May 1, 1992 



ELI LILLY AND COMPANY 
Attention: M. W. Talbott, Ph.D. 
Lilly Corporate Center 
Indianapolis, Indiana 46285 



Dear Sir or Madam: 



We acknowledge rece.pt o. ^ - .es,gat.onal New °<»?W;«™ n 0^Mubm, tl ed 
pursuant to Section 505(0 o- me Fecerai Food. Drug, and Cosmetic Act. Please note 
following identifying data. 

IND Number Assigned. 39,503 



Sponsor: 
Name of Drug: 



Eli Lilly and Company 

LY139481-HC1 (raloxifene hydrochloride) 



Date of Submission: April 26, 1992 



Date of Receipt'. 



April 27, 1992 



Studies in humans may no, be ,n,.,atea until 30 days after the date ^^i^m above If 
within the 30-day waning period, we identify deficiencies m the IND ^'fiFrnrrect ion we 
before human studies begm or tnat require restriction of human «"d^ unu cor ec fon we 
will notify you immediaie.y in d t the study may not be initiated ( clinical I nold or l " a \« 

Te rktions V must be placed on a ,n the event of h suC \ no h t ' f ;"^ on ma \° e U ria mU to co? ect the 
Withhold or to restrict sucn studies until you have submitted material to 
deKc-es anS we have' non.iea ,ou that the material you submitted is satisfactory. 

It has not been our policy to oD,ea to a sponsor, upon receipt of this a n ckn ™'^ 

either obtaining supplies oi .he investigational drug or shipp.ng .t to investigators ,s ed i ,n tne 

So However 9 ,! drug ,s tn.upea to mvestigators, they should be 'em-nded that 

not beqln under the IND unui 30 navs after the IND rece.pt date or later .f the IND is placed on 

clinical hold. 



FORM FDA 3228a (9/89) 



hHI viOUS COITION IS OBSOLETE. 



Page 2 

IND 39,503 y 

You are responsible for complete wv.m the Federal Food, Drug, and Cosmet.c Act and the regulations 
.mplement.ng that Act (T.tie 21 ot tne Code of Federal Regulat.ons) Those responsible* include 
reporting any adverse experience assorted w.th use of the drug that is both ser.ous and unexpected 
to the FDA as soon as poss.ble and m no event later than 10 working days after initial receipt ofthe 
information and reporting any unexpected fatal or hfe-lhreatenmg ex P er ;^/ 0 %\ h ,% F ^ A A ^ 
telephone no later than 3 working days after rece.pt of the information (21 CFR 312.32), and 
submission of annual progress reports (21 CFR 31 2 33) 

Please forward all future commun.coi.ons concerning this IND .n triplicate, identified by the above IND 
number, and addressed as follows 

Food and Drug Administration 

Center for D'uC equation jno Researcn t'HFD-5 10) 

Attention. Document Control Room 

5600 Fishers tone 

Rockville, Maryianu 20857 

Should you have any questions cuiuemmg ih.s IND, please contact Dr. James Cheever 
at (301) 443-3520. 

Sincerely yours* 



Consumer Safety 

division of Metabolism and Endocrine 
Drug Products 
Office of Drug Evaluation 
Center for Drug Evaluation and Research 



cc: Original IND - pmk 
HFD-510 - yellow 
HFD-510/CSO - green 



IND ACKNOWLEDGEMENT 



FORM FDA 3228d (8.89) 



EXHIBIT G 



Letter Submitting NDA Pre-Submission 



Lilly Research Laboratories 

A Division o ; E:s Lilly ana Corr.oany 



.v Corporate Center 
'naianaoous. Inciana 46285 
■2' 7) 276-2000 



March 13, 1997 



Food and Drug Administration 

Center for Drug Evaluation and Research 

Central Document Room NDA PRESUBMISSION 

12229 Wilkins Avenue 
Rockville, Maryland 20852 



Re: NDA 20-815, Evista™ (raloxifene hydrochloride) 



Reference is made to a meeting (July 30, 1996) between representatives from the FDA 
Division of Metabolic and Endocrine Drug Products (FDA) and Eli Lilly and Company 
(Lilly). In this meeting Lilly proposed, and FDA accepted, the plan to presubmit Item 5 
(the Nonclinical Pharmacology and Toxicology Section) of an original New Drug 
Application (NDA) for Evista™ (raloxifene hydrochloride). Reference is also made to a 
pre-NDA meeting (February 1 1 , 1997) in which this presubmission plan was confirmed. 

Lilly is herewith presubmitting Item 5 for NDA 20-8 1 5 in a total of 99 volumes. 

Raloxifene hydrochloride is a new molecular entity which is an orally administered drug 
designed for the treatment of patients who are at risk of developing postmenopausal 
osteoporosis. Lilly intends to submit the remainder of the NDA for raloxifene for the 
indication of the prevention of osteoporosis on or about June 17, 1997. 

This application is formatted and organized according to 21 CFR §314.50(d)(2) and 
follows the relevant sections of the "Guideline on Formatting, Assembling, and 
Submitting New Drug and Antibiotic Applications". Lilly plans to work through the 
Division of Information Systems Design to coordinate the submission of a CANDA for 
this section of the NDA. This CANDA submission will be submitted within the next 
several weeks and will be an exact electronic duplicate of the paper volumes in Item 5. 

We are also submitting three, 3.5 inch floppy diskettes containing tumor incidence and 
survival raw data from the rodent oncogenic studies (STUDIES format for toxicological 
data from chronic rodent bioassays). One of these diskettes is being forwarded to the 
pharmacology reviewer, one is being forwarded to the Biometrics Division and the third 
copy is being provided for archival purposes. These diskettes have been checked by Lilly 
systems personnel and have been verified to be free of known viruses. 
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March 13, 1997 

Food and Drug Administration 

NDA 20-815, Evista™, raloxifene hydrochloride 

Pre-NDA submission of Nonclinical Pharmacology and Toxicology Data 



Lilly understands that the initial User Fee due for NDA 20-8 1 5 will not be due until the 
official submission of the remainder of the NDA document in June, 1997. 

To co-ordinate our activities with yours, we suggest that any facsimile (FAX) or other 
written communications, concerning this file, regardless of subject, be directed to: 

Jennifer L. Stotka, M.D. 
Director 

U. S. Regulatory Affairs 
Lilly Research Laboratories 
Lilly Corporate Center 
Indianapolis. IN 46285 

FAX number: (317) 276-1652 

Telephone calls should be made between the hours of 7:30 a.m. and 4:15. p.m. (EST). 
Any calls dealing with general issues should be made to: 

Paul D. Gesellchen, Ph.D. 

(317) 276^306 (work) 

(317) 578-3816 (home) 

(800) 356-1643 (alphanumeric pager) 

or alternatively you may reach Dr. Gesellchen via E-mail at pdg@lilly.com. 

In the case of Dr. Gesellchen' s absence please contact: 

Jennifer L. Stotka, M.D. 
(317) 276-1249 (work) 
(317) 257-7606 (home) 

On holidays, Saturdays, or Sundays, call Dr. Gesellchen or Dr. Stotka at home using the 
telephone numbers indicated. 

Close liaison between the Lilly personnel listed above will result in any messages, no 
matter how received, being brought to the attention of all concerned. 
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March 13, 1997 



Food end Drug Administration 

NDA 20-81 5. EvisU™. ralonfme hydrodiloridc 

Ptd-NDA submission of Nonclinical Pharmacology tnd Toxicology Data 



Please call Dr. Paul D Gesellchen at (317) 276-4306 or me at (317) 276-1249 if you 
require any additional information or if there are any questions. Thank you for your 
continued cooperation and assistance. 

Sincerely, 

ELI LILLY AND COMPANY 



JrimiferL. Stotka. M D 
Director 

U. S. Regulatory Affairs 
Enclosures 

cc: Mr. Randy Hedin (cover letter only) HFD-510 

Dr. Ronald Steigerwalt (cover letter only) HFD-510 
Dr. Gemma Kuijpers (cover letter only) HFD-510 
Dr. Gloria Troendle (cover letter only) HFD-510 
Dr. Solomon Sobel (cover letter only) HFD-510 
Mr. Dan Marticello (cover letter only) HFD-715 
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EXHIBIT H 



Receipt Letter from FDA 
For NDA Pre-Submission 



DEPARTMENT OF HrJSBl & HUMAN SERVICES W Public Health Service 



Food and Drug Administration 
NDA 20-815 Rockville MD 20857 



Eli Lilly and Company 

Attention: Jennifer Stotka. M D. jyj^p | J (ggf 

Director 

Lilly Corporate Center 
Indianapolis, IN 46285 



Dear Dr. Stotka: 

We have received your pre-submission of the nonclinical pharmacology and toxicology section 
for the following: 

Name of Drug Product: Evista (raloxifene hydrochloride) Tablets 60 mg 
Date of Application: March 13. 1997 
Date of Receipt: March 17. 1997 

Our Reference Number: 20-815 

We will review this early submission as resources permit. We will not. however, consider it 
subject to a review clock or to a filing decision by FDA. If you have any questions regarding 
this information, please contact Mr. Randy Hedin, Senior Regulatory Management Officer, at 
301-443-3520. 

Our willingness to accept your pre-submission is based upon the condition that the full 
application will be submitted no later than 120 days from the date of your submission. 

Please cite the NDA number listed above at the top of the first page of any communications 
concerning this application. 

Sincerely yours, 
Enid Galliers 

Chief, Project Management Staff 
Division of Metabolic and Endocrine Drug 

Products, HFD-510 
Office of Drug Evaluation II 
Center for Drug Evaluation and Research 



MAR 24 
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Letter Submitting NDA 
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Lilly Research Laboratories 

A Division of Eli Liiiy and Company 

wriy Corcoraie Center 
incianaoons. ina^ana 46285 
■.317) 276-2000 

June 8, 1997 



Food and Drug Administration 

Center for Drug Evaluation and Research 

Central Document Room NDA SUBMISSION 

12229 Wilkins Avenue 
Rockville, Maryland 20852 



Re: NDA 20-815--E vista™ (raloxifene hydrochloride) 

This letter accompanies a submission by Eli Lilly and Company (Lilly) of an original New 
Drug Application (NDA) for EVISTA ™ (raloxifene hydrochloride) in 878 volumes. This 
submission will be supplemented by an archival copy of an identical electronic version 
(CANDA) of the NDA on compact disk (CD) media in Adobe Portable Document Format- 
(PDF). Reference is made to the presubmission (March 13, 1997) of Item 5 (Nonclinical 
Pharmacology and Toxicology) for NDA 20-815 in 99 volumes. Reference is also made 
to the submission (April 2, 1997) of an electronic copy, in Adobe Portable Document 
Format (PDF), of Item 5. Taken together with the electronic data referred to below, these 
submissions constitute the complete original NDA submission for EVISTA. 

EVISTA, also referred to as raloxifene hydrochloride or LY 139481 -HQ, is a selective 
estrogen receptor modulator (SERM) that belongs to the benzothiophene class of 
compounds. The SERM profile of EVISTA includes estrogen agonist effects on bone and 
lipid metabolism, but not in uterine or breast tissues. This estrogen-like agent is a drug 
designed for the treatment of patients who are at risk of developing postmenopausal 
osteoporosis. EVISTA is to be taken orally once a day as a 60-mg tablet without regard 
to meals. 

The primary conclusions concerning the efficacy of EVISTA are based on the 24-month 
interim analysis of data from 1764 randomized subjects in the three large osteoporosis 
prevention trials (Studies H3S-MC-GGGF, H3S-MC-GGGG, and H3S-MC-GGGH) 
utilizing bone mineral density as the primary efficacy endpoinL 
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The safety profile of EV1STA is derived from a total database of over 12,500 patients as 
of 16 October 1996, comprising 49 clinical studies in 27 countries. Among the 49 studies, 
31 were clinical efficacy/safety studies, and 18 were clinical pharmacology studies. 

Lilly believes that the NDA for EVISTA warrants an expedited review. The rationale for 
this conclusion is described in the Note to Reviewers that is located in this first volume 
[1:2.1 pl6]. Certain pagination and naming conventions that are used in this NDA are 
also described in that section. 

Lilly has met with FDA personnel on a number of occasions to discuss the development 
program for EVISTA since filing the IND for this drug (IND 39,503) on April 26, 1992. 
The interactions and agreements from those meeting are outlined in the Application 
Summary, H.2.1.3. Regulatory History and Agreements [2:2.1 p283] and again in the 
Regulatory History and Agreements section of the Background/Overview of Clinical 
Investigations [8:2.15 pill]. With the exception of agreements reached between the FDA 
and Lilly at one of these meetings, the preclinical and clinical programs were consistent 
with the April 1994 Draft Guidelines for Preclinical and Clinical Evaluation of Agents 
Used in the Prevention or Treatment of Postmeopausal Osteoporosis. 

With the exceptions noted in the summary of the FDA meeting of November 27, 1996 
[2:2.1 p286], this application is formatted and organized according to 21 CFR §314.50 
and follows the "Guideline for the Format and Content of the Clinical and Statistical 
Sections of New Drug Applications" and the ""Guideline on Formatting, Assembling, and 
Submitting New E>rug and Antibiotic Applications". 

All files on the CD-ROM disks of the C AND A are in Adobe PDF and can be viewed or 
printed by use of Adobe Acrobat Reader or Adobe Acrobat Exchange, version 2.1 or 
later. This CANDA represents a full, complete, and identical electronic copy of all 878 
paper volumes that are being submitted as part of this application. All volume and page 
numbers in the CANDA match the volume and page numbers in the paper version of the 
NDA. Please note that the first CD-ROM disk contains a README.PDF file. This file 
describes the content and format of the electronic submission. 

An identical review copy of the CANDA will be delivered to Mr. Ken Edmunds (FDA, 
Division of Information Systems Design) for installation on the FDA local area network. 
This installation will allow all reviewers (e.g., biopharmaceutics, biometrics, chemistry, 
and medical) to access the full NDA at their own private workstations. Separate 
arrangements have been made to instruct the lead reviewers and the senior regulatory 
management officer in the operation of the CANDA. 
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This submission is also accompanied by review and archival copies of the S AS datasets, 
programs, and macros (on one CD-ROM disk) that can be used to recreate the safety and 
efficacy analyses for the three prevention studies, GGGF, GGGG, and GGGH. 

As requested (August 27, 1996, Serial No. 282) and approved by the FDA 
Biopharmaceutics group (December 20, 1996, Serial No. 31 1) this NDA submission is 
also accompanied by electronic media (20 UNIX-based CD-ROM disks) which contain 
pharmacokinetic and pharmacodynamic datasets and output files that were generated 
during the detailed pharmacokinetic analyses of the raloxifene data. 

Finally, reference is made to triplicate 3.5 inch diskettes containing tumor incidence and 
survival raw data from the rodent oncogenic studies (STUDIES format for toxicological 
data from chronic rodent bioassays) that were submitted as part of the NDA 
presubmission (March 13, 1997). 

All electronic media have been checked by Lilly Information Technology personnel and 
have been verified to be free of known viruses. 

As required by the regulations, we hereby certify that the field copy is being provided 
simultaneously to our home FDA district office in Detroit, Michigan and that this copy 
contains all appropriate sections, identical to those provided to the reviewing division. 
Lilly affirms that all manufacturing sites listed in this application that are involved in the 
manufacturing, packaging, and labeling of EVISTA are available for pre-approval 
inspection. 

The initial User Fee of SI 02.500.00 for this submission has been paid under User Fee 
number 3267. A check (#6054628) for this amount was sent to Mellon Bank on June 3, 
1997 by Federal Express overnight mail. Form 3397 is provided. 

A Debarment Certification has been provided. 

To co-ordinate our activities with yours, we suggest that any facsimile (FAX) or other 
written communications, concerning this file, regardless of subject, be directed to: 

Jennifer L. Stotka, M.D. 
Director 

U. S. Regulatory Affairs 
Lilly Research Laboratories 
Lilly Corporate Center 
Indianapolis, IN 46285 



FAX number: (317) 276-1652 



Food and Drug Administraiion Pag© 7 

Original New Drug Application 
NDA 20-815, EVISTA 
June 8, 1997 
Page 7 



Telephone calls should be made between the hours of 7:30 a.m. and 4: 15. p.m. (EST). 
Any calls dealing with general issues, clinical reports, labels and literature should be made 
to: 

Paul D. Gesellchen, Ph.D. 

(317) 276-4306 (work) 

(317) 578-3816 (home) 

(800) 356-1643 (alphanumeric pager) 

or alternatively you may reach Dr. Gesellchen via E-mail at pdg@lilly.com. 

In the case of Dr. Gesellchen' s absence please contact: 

Jennifer L. Stotka, M.D. 
(317) 276-1249 (work) 
(317) 257-7606 (home) 

On holidays, Saturdays, or Sundays, call Dr. Gesellchen or Dr. Stotka at home using the 
telephone numbers indicated. 

Any calls relating to functionality of the CANDA should be made to: 

Steven T. Ward 
(317) 276-2952 (work) 
(317) 879-8825 (home) 
(317) 256-8888 (digital pager) 

Any telephone calls related to manufacturing and control issues should be made to: 

Gregory Davis, Ph.D. 
(317) 276-4125 (work) 
(317)581-9101 (home) 

or in his absence to: 

Mark Slisz 

(317) 276-9640 (work) 
(317) 298-8782 (home) 
(317) 256-5367 (digital pager) 
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Close liaison between the Lilly personnel listed above will result in any messages, no 
matter how received, being brought to the attention of all concerned. 

Finally, as provided for in the 21 §CFR 314.102(c), Lilly requests that a 90-day 
conference be scheduled to discuss the general progress of the review and the status of the 
application. It is expected that this conference will occur the first or third week in 
September of 1997 in order to avoid conflicts with the American Society of Bone Mineral 
Research national meeting in Cincinnati, Ohio (September 10-14, 1997). 

Please call Dr. Paul D. Gesellchen at (317) 276-4306 or me at (317) 276-1249 if you 
require any additional information or if there are any questions. 

Sincerely, 

ELI LILLY AND COMPANY 



Jennifer L. Stotka, M.D. 
Director 

U. S. Regulatory Affairs 
Enclosures 

cc: Desk copies: Cover Letter and Note to Reviewers only (Hand Delivered) 

Dr. Hae- Young Ann, HFD-870, Room 14B-18 
Dr. James Bilstad, HFD-102, Room 13B-28 
Dr. Sam Dutta, HFD-510, Room 14B-19 
Mr. Kenneth Edmunds, HFD-070, Room 8B-45 
Ms. Enid Galliers, HFD-51 1, Room 14B-04 
Mr. Randy Hedin, HFD-510, Room 14B-04 
Dr. Carolyn Jones, HFD-510, Room 14B-18 
Dr. Gemma Kuijpers, HFD-510, Room 14B-04 
Dr. Sheldon Markofsky, HFD-510, Room 14B-04 
Mr. Daniel Marticello, HFD-715, Room 14B-31 
Dr. Stephen Moore, HFD-510, Room 14B-19 
Dr. Audrey Sheppard, HF-8, Room 1561 
Dr. Solomon Sobel, HFD-510, Room 14B-04 
Dr. Ronald Steigerwalt, HFD-510, Room 14B-04 
Dr. Gloria Troendle, HFD-510, Room 14B-04 
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Eli Lilly and Company 
Attention: Jennifer L. Stotka, M.D. 
Director, U.S. Regulatory Affairs 
Lilly Research Laboratories 
Lilly Corporate Center 
Indianapolis, IN 46285 



Dear Dr. Stotka: 

We have received your new drug application (NDA) submitted under section 505(b) of the 
Federal Food, Drug, and Cosmetic Act for the following: 

Name of Drug Product: Evista (raloxifene hydrochloride) Tablets, 60 mg. 

Therapeutic Classification: Priority 

Date of Application: 8 June 1997 

Date of Receipt: 9 June 1997 



Our Reference Number: NDA 20-815 

Unless we notify you within 60 days of our receipt date that the application is not sufficiently 
complete to permit a substantive review, this application will be filed under section 505(b) of 
the Act on August 8, 1997, in accordance with 21 CFR 314.101(a). 

We note your request under 21 CFR 314.102(c) of the new drug regulations for an informal 
•'90 day" conference with this Division for a brief report on the status of the review (but not 
on the application's ultimate appro vability), and we will contact you soon with possible dates. 
Should you have any questions concerning this NDA. please contact Randy Hedin, R.PH.., 
Consumer Safety Officer, at (301) 443-3520. 
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Please cite the NDA number listed above at the top of the first page of any communications 
concerning this application. 



Sincerely yours, 




Enid Galliers 

Chief, Project Management Staff 
Division of Metabolic and Endocrine Drug 

Products (HFD-510) 
Office of Drug Evaluation II 
Center for Drug Evaluation and Research 
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DEPARTMENT OF HEALT1 



HUMAN SERVICES 




Public Health Service 



Food and Drug Administration 
Rockville MD 20857 



NDA 20-815 



Lilly Research Laboratories 

Attention: Jennifer L. Stotka, M D. DEC 9 f997 

Director, U.S. Regulatory Affairs 
Lilly Research Laboratories 
Lilly Corporate Center 
Indianapolis, IN 46285 



Dear Dr. Stotka: 

Please refer to your new drug application dated June 8, 1997, received June 9, 1997, submitted 
under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Evista (raloxifene 
hydrochloride) Tablets 60 mg. 

We acknowledge receipt of your pre-submissions dated March 13 and April 2, and 3, 1997, 
and your submissions dated June 12 and 27, July 3, 10, 18, and 21, August 1, 4, 5, 11(3), 
15(2), 18, 20(2), 22, 25, 28(2), and 29, September 3, 4, 9(2), 12(3), 18, 19, and 26(2), 
October 1(4), 2, 6, 8(2), 10, 14, 15(6), 16, 17(2), 20(2), 22, 24, and 28(2), November 3, 10, 
13(4), 17(5), 19, 21, 24, and 25(2), and December 3, 5, 8, and 9, 1997. The User Fee goal 
date for this application is December 9. 1997. 

This new drug application provides for the use of Evista Tablets for the prevention of 
osteoporosis in postmenopausal women. 

We have completed the review of this application, as amended, and have concluded that 
adequate information has been presented to demonstrate that the drug product is safe and 
effective for use as recommended in the draft labeling. Accordingly, the application is 
approved effective on the date of this letter. 

The final printed labeling (FPL) must be identical to the draft package insert and patient 
package insert labeling dated December 9, 1997, and the draft packaging labeling dated June 8, 
1997. Marketing the product with FPL that is not identical to this draft labeling may render 
the product misbranded and an unapproved new drug. 

Please submit 20 copies of the FPL as soon as it is available, in no case more than 30 days 
after it is printed. Please individually mount ten of the copies on heavy-weight paper or 
similar material. For administrative purposes, this submission should be designated "FINAL 
PRINTED LABELING" for approved NDA 20-815. Approval of this submission by FDA is 
not required before the labeling is used. 
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Should additional information relating to the safety and effectiveness of the drug become 
available, revision of that labeling may be required. 

We remind you of the Phase 4 commitment made in your November 25, 1997, submission in 
which you agreed to evaluate further the genetic toxicity of raloxifene. This evaluation will 
include "non-standard" as well as standard tests. Please consult with our Division of 
Metabolic and Endocrine Drug Products, and the Center's Carcinogenicity Assessment 
Committee in making your determination of the appropriate studies to conduct. Also, we will 
be available to discuss potential technical difficulties. 

Submit protocols, data, and final reports to this NDA as correspondence. In addition, under 
21 CFR 314.81 (b)(2)( vii) , we request that you include a status summary of this commitment in 
your annual report to this application. The status summary should include expected completion 
and submission dates, and any changes in plans since the last annual report. For administrative 
purposes, all submissions, including labeling supplements, relating to this Phase 4 commitment 
should be clearly designated "Phase 4 Commitment." 

In addition, please submit three copies of the introductory promotional material that you 
propose to use for this product. All proposed materials should be submitted in draft or mock- 
up form, not final print. Please submit one copy to the Division of Metabolic and Endocrine 
Drug Products and two copies of both the promotional material and the package insert directly 
to: 

Food and Drug Administration 

Division of Drug Marketing, Advertising and Communications, HFD-40 
5600 Fishers Lane 
Rockville, Maryland 20857 

Validation of the regulatory methods has not been completed. At the present time, it is the 
policy of the Center not to withhold approval because the methods are being validated. 
Nevertheless, we expect your continued cooperation to resolve any problems that may be 
identified. 

Please submit one market package of the drug product when it is available. 



# 
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We remind you that you must comply with the requirements for an approved NDA set forth 
under 21 CFR 314.80 and 314.81. 

If you have any questions, please contact Randy Hedin, R.Ph., Senior Regulatory Management 
Officer, at (301)827-6392. 



Sincerely yours, 






James Bilstad, M.D. 
Director 

Office of Drug Evaluation II 

Center for Drue Evaluation and Research 



EXHIBIT L 



Description of Significant Activities 
Undertaken by Lilly With Respect to 
Raloxifene Hydrochloride during the 
Regulatory Review Period 



EXHIBIT L 

Brief Description of Significant Activities During 
Regulatory Review Period for Raloxifene Hydrochloride 

Date Description of Event or Activity 

04/26/92 The IND submission was made. 

05/27/92 The regulatory review period began. 

7/1/92 The Phase I ( GGGA) study began. 

7/20/92 The Phase I (GGGA) study ended. 

9/15/92 The Phase II (GGGB) study began. 

12/18/92 The Phase II (GGGB) study ended. 

3/4/93 Applicant met with the FDA to review the 

nonclinical data, Phase 1 and Phase 2 data, 
toxicology package, and pharmacokinetic data. 
Long-term animal efficacy plans were discussed, 
along with the timeline leading to submission 
of a MDA for raloxifene hydrochloride. 

6/9/93 The Phase II (GGGC) study began. 

8/6/93 Applicant met with the FDA and reviewed an 

efficacy study along with details for the 
redesigned new large animal efficacy model. The 
Phase 1 and Phase 2 clinical trials, including 
a dose-response study, were discussed along 
with the proposed Phase 3 pivotal protocols. 
Finally, the overall development timeline 
leading to NDA submission was presented. 



9/15/93 The Phase II (GGGC) study ended. 

10/15/93 Applicant and the FDA participated in a 

teleconference to discuss the minimum effective 
dose rationale, the rationale for Phase 3 dose 
selection, and inclusion requirements for 
follicle-stimulating hormone (FSH) levels. 

3/7/94 The Phase 3 (GGGG) study began. 

3/14/94 The Phase 3 (GGGF) study began. 

3/25/94 The Phase 3 (GGGH) study began. 

5/10/94 Applicant met with the FDA to review the draft 

of the Phase 3 pivotal protocols. As a result 
of this meeting, the applicant was asked to 
submit a detailed rationale for the enrollment 
estimates . 

5/19/94 The rationale for enrollment estimates was 

submitted (Serial No. 059). 

12/16/94 Applicant participated in a teleconference with 
the FDA and discussed details of the protocols 
and general requirements for NDA submission. 

12/16/94 The Phase 3 (GGGK) study began. 

5/3/95 Applicant participated in a teleconference with 

the FDA primarily to review the safety and 
efficacy of raloxifene hydrochloride. 

7/20/95 Applicant met with the FDA to review safety and 

efficacy plans and to discuss adverse event 
data . 



8/22/95 Applicant and the FDA participated in a 

teleconference to review particular adverse 
events . 

9/15/95 Applicant met with the FDA to discuss the 

clinical pharmacology, population 
pharmacokinetics, and bioequivalence studies. 

2/2/96 Applicant had a teleconference with the FDA 

Medical Reviewing Officer to discuss safety 
analyses of adverse events for the ongoing 
raloxifene hydrochloride clinical trials. 
Applicant agreed to send a summary document of 
the adverse events along with a summary of this 
conference call to the IND file. 

2/8/9 6 The summary document was submitted (Serial No. 

221) . 

4/9/96 Applicant met with the Medical Reviewing 

Officer to demonstrate the "draft" computer- 
aided new drug application (CANDA) tool. 

6/6/96 Applicant met with the FDA Division chemists to 

review overall information and history on the 
Process and Chemistry, Manufacturing, and 
Controls (CM&C) plans. 

7/30/96 Applicant met with the FDA to conduct a broad 

review of the raloxifene hydrochloride project. 

8/27/96 IND Amendment (Serial No. 282) was submitted to 

the IND file requesting that certain data from 



population pharmacokinetic analyses be 
submitted in electronic format only. 

12/4/96 FDA verbally approved this request in a phone 

conversation . 

12/20/96 Verbal approval documented in an information 
amendment (Serial No. 311). 

11/27/96 Applicant met with the FDA to discuss the NDA 
format and content . 

12/2/96 IND Amendment {Serial No. 308) was made in 

which the applicant submitted a proposed trade 
name for raloxifene hydrochoride with a request 
to have it reviewed by the Labeling and 
Nomenclature Committee. 

12/20/96 Applicant submitted an IND Amendment (Serial 
No. 312) in which it provided a statistical 
analysis plan. 

12/23/96 Applicant submitted an IND Amendment (Serial 

No. 313) in which it provided an update to the 
detailed population pharmacokinetic plan. 

1/8/97 FDA confirmed in a phone conversation that the 

applicant's 2-year interim data dissemination 
plan for the pivotal prevention trials was 
acceptable as communicated to the FDA. 

2/11/97 Applicant met with the FDA in a pre-NDA 

meeting. Applicant discussed efficacy and 
safety information from the pivotal trials and 
also presented submission plans for each of the 



major review areas (eg, biopharmaceut ics , 
statistics, CM&C, clinical, along with 
regulatory issues) . 

3/13/97 The NDA pre-submission was made. 

06/08/97 The NDA was submitted. 

12/09/97 The NDA was approved. 



